
U.S. DEPARTMENT OF ENERGY 

EG&G ROCKY FLATS, INC. 

NOVEMBER 22, 1993 



LIST OF APPENDICES 

APPENDIX 

A 

B 

C 

D 

E 

F 

G 

H 

Big Dry Creek Segment 4 and 5 Stream gtandards 

Analyte Concentrations for Combined Operable Units 1-8, 10-14 and 16 and 
Lower South Interceptor Ditches 

Current Surface Water and Sediment Sampling and Monitoring Requirements 

Supplemental Information for Risk Assessment 

Potential Benchmarks 

Description of Retained Options 

Evaluation of Personnel Exposure from Proposed Alternatives 

Standard Operating Procedures for Pond Water Management 

Document Classification 
Review Waiver per RFP 

Classification Office 





APPENDIX A 

TABLE OF CONTENTS 

Stream Classifications and Water Quality Standards 

Table 1A Site-specific Organic Chemical Standards Segments 2 , 3 , 4  and 5, Big Dry Creek 
bdl) 

Table 2 Site-specific Radionuclide Standards (in Pioccuries/Liter) 

Table 3 Temporary Modifications Big Dry Creek, Segment 5 



Stream Classifications and Water Quality Standards 

Table 1A Site-specific Organic Chemical Standards Segments 2,3,4 and 5, Big Dry Creek 
OLg4 

Table 2 Site-specific Radionuclide Standards (in Pioccuries/Liter) 

Table 3 Temporary Modifications Big Dry Creek, Segment 5 r 

APPENDIX A 

TABLE OF C 0 " T S  



s 
k w 



TABLE 1A 

SEGMENTS 2,3,4, AND 5, BIG DRY CREEK' 
SITE-SPECIFIC ORGANIC CHEMICAL STANDARDS 

(us A 
I 

PQL' '  PARAMETER^ STANDARD3 

Acenaphthylene (PAH)'2 0.0028 

Acrylonitrile6 0.058 

Anthracane' (PM)'~ 0.0028 

Aldrin * 0.00013 

Atrazine' 3.0 

Benudine 0.00012 

10 
5 

0.1~ 

0.5" 

10 

10 Benzo (a) anthracene (PAH)12 0.0028 

Benzo (a) pyrene (PAH)12 0.0028 10 
10 Benzo @) fluoranthene (PAH)12 0.0028 

Benzo (k) fluoranthene (PAH)12 0.0028 

Benzo (g,h,i) perylene (PAH)12 0.0028 

Bromodichloromethane (HM)' 0.3 

10 
- 

10 
1 .o 
1 .o 
1 .o 

Bromoform (HM)' 4 

Chlordane" O.OOO50 

Chloroform (HMI7 6.0 1 .o 
10 CMoroethyl ether (BIS-2) 0.03 

Chlorophenol 2Ooo 

Chrysene (PAH)12 0.0028 

Chloromethyl ether 0.0000037 

DDT 0.00059 
Demeton 0.1 

Dibenzo (a,h) anthracene (PAH)12 0.0028 

Dibromochloromethane (HM)' 6 

Dichlorobenzidine 0.039 

Dichlorophenoxyacetic acid (2,4,D) 70 

Dieldrin 0.00014 

Dioxin (2,3,7,8 TCDD) MOO000013 
I 

10 

10 

.1 

1 .OQ 
10 

1 .o 
10 

1.0 J 

0.1~ 

0.01 l3 



0.P 

10 

10 

1.5 

0.05' 

10 

10 

0.05' 

0.05' 

0.05' 

0.2~ 

10 

10 

0.29 

0.5' 

1 .o 
1 .o 
1 .o 
0.19 

10 

10 

10 

10 

10 

10 

1 

10 

10 

1 .09 0.8 



' In the absence of specific occurring organics, 
shall be interpreted 

s of (section 3.12.7(1)(~)@), so that 
the narrative standard 
and applied in accordance with the 
the standard is interpreted and ground waters. 

All parameters are derived from tables in 5 CCR 1002-8, 
98 3.8.5(2)(a) and (e) (10-91) or the 1 from 5 CCR 1002-8, 
9 3.8.5 (3/90), except as noted. 

The standard adopted is the statewide s from the Basic Standards and 
Methodologies for Surface Water, 5 C 0 3.1.0, if a statewide standard 
exists for the listed parameter, or is the lo dard found in $9 3.8.5(2)(a) and 
(e) (10-91), if no statewide standard exi isted parameter. 

' POL'S are detection levels based o rado Department of Health's 
laboratory's best judgment for Gas Chromatography/Mass Spectrophotometry 
(GC/MS) unless othenrvise noted. 

The PQL adopted is the statewide PQL from the Basic Standards and 
Methodologies for Surface Water, 5 CCR 9 3.2.0, if a statewide PQL exists for the 
listed parameter, or is the lowest detection level found in 9 3.8.5.(2)(e) (10-91), if 
no statewide PQL exists for the listed parameter. 

The standard for this parameter does not change, but the PQL differs from the GC 
detection limits listed in 9 3.8.5(2)(e). 

' The basin-wide standards provide one standard for all halomethanes (HM). See 
5 CCR 1002-8,S 3.8.5(2)(8) (lO-91), Additional Organic Chemical Standards table. 
Halomethanes is actually a group of chemicals. Thus, the standard for 
halomethanes is deleted and the statewide Gtandards, 5 CCR 1002-8,s 3.1 .O. (1 1- : 
94), for the individual chemicals are adopted as site specific standards. 

Them is rn statewide organic chemical standard for this parameter. 

Gas Chromatography (GC) PQL. 

lo PQL is not published in existing state regulations. Obtained by DOE/EG&G via 
personal communication with CDH. 

l1 

l2 

Both the standard and the PQL change. 

The original site-specific standards provided one standard for all Polynuclear 
Aromatic Hydrocarbons (PAH). See, 5 CCR 1002, 9 3.8.5 [WO), Table 1. PAH 

* 
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Table 2 
SITE SPECIFIC RADIONUCLIDE STANDARDS* 

(in Picocuries/Liter) 

The radionuclides listed below shall be maintained at the lowest practical level and in no 
case sha# they be increased by any cause attributable to municipal, industrial, or 
agricultural practices to exceed the site specific numeric standards. 

A. Ambient based site-specific standards: 

Segment 2 

Standley 
Lake 

6 

9 

.03 

.03 

500 

3 

Segment 3 Segment 4 Segment 4 
Great Segment 5 Segment 5 
Western Woman -Walnut 
Reservoir Creek 

5 I 7 7  I 
12 

c 

I 

Gross Alpha 

Gross Beta 

Plutonium 

Americium 

Tritium 

Uranium 

B. Other site-specific standard applicable to segments 2,3,4 and 5. 

Cwium 244 60 
Ne& 237 30 

-03 .05 -05 

.03 -05 .os 

4 I10 I 

~~~ ~ 

*Statewide standards also apply for radionuclides not listed above. 

, . .  . 
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parameter 

Table 3 
Temporary Modifications 
Big Dry Creek, Segment 5 

YgL! 

18 

tetrachloroethane 76 

trichloroethylene 66 

copper m) 23 

iron (lR) 13,200 

lead FR) 28 

zinc (TR) 350 

manganese (D) 560 

Tr = total recoverable 

also, 

ammonia (un-ionized) 

All temporary modifications apply until April 1, 1996. 

D = dissolved 

1.8 mg/l (March 1June 30) 
0.7 mg/l (July I-April 31) 

- 

I 

1. 
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Table 1 .-Summary of NPDESlFFCA Compliance Sampling. ! 
I I 

/Total Residual Chlorine CTRC) I daily 
I now-  1 daily 
I I 

Pond A-4 (Whole Effluent Toxicity (WFT) I auanerly at discharge 
1Non-Volatile Suspended Solids (NVSS) Jdaily during discharge 
lTotal Chromium imonthly during discharge- 
1 Flow ldaily during discharge 

STP I PH /daily during discharge 
daily during discharge 
three times per week 
three times per week 
three times per week 
ithree times per week 

I 

(Total Residual Chlorine (TRC) 
[Total Suspended Solids (TSS) 
I Fecal Coliform 
ITotal Phosphorous 
1 Carbonaceous 5-Day BOD 
I Flow I dailv I 

ILOCATION IANALY~ES 1 FREQUENCY 1 
I I I I 
Pond A-3 !Nitrate ldaily during discharge 

I Flow /daily during discharge 
I I 
I I 

Pond 8-3 I5-Day Biological Oxygen Demand (BOD51 ldaily 
!Total Suspended Solids (TSS) !daily 
I Nitrate 1 dailv 

!Visible Oil and Grease 
ITarget Analyte List Metals 
i Volatile Organic Analytes (CLP) 
ITotal Chromium lweekly 
1 Whole Effluent Toxicity (WET) 
I 

1 daily 
itwo times per month 
(two times per month 

lquarterly 
I 

I I 

Pond 8-5 ITotal Residual Chlorine (TRC) ldaily during discharge when 1 
I IPond 6-3 is bypassed 
(Nitrate ISame as TRC 
I Whole Effluent Toxicity )quarterly at discharge 
I Non-Volatile Suspended Solids 1 daily during discharge 
!Total Chromium !monthly at discharge 
I Flow I daily during discharge 

Pond C-2 I Whole Effluent Toxicity (WET) lquanerly at discharge 
)Nan-Volatile Suspended Solids (NVSS) ldaily during discharge 
ITotal Chromium I monthly at discharge 
I Flow ldailv during discharge 

I I 

Taken from: EG&G (1 993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993. 
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Table 2.-Summary of Agreement in Principle (AIP) Compliance Sampling. 
I I 
I I 

I 
LOCATION I ANALYTES I FREQUENCY 

,Pond A-3 IPlutonium, Uranium, Americium i weekly composite 
ITritiurn 1 daily during discharge 
(gross alphabeta I daily during discharge 
I PH (daily during discharge 
I Field Parameters daily during discharge 
I 

Pond A-4 I Plutonium, Uranium, Americium weekly composite 
JTritium (daily during discharge 
[gross alpha/beta 1 daily during discharge 
I PH (daily during discharge 
I Nitrate !daily during discharge 

I Field Parameters ldaily during discharge 
!Tot. Suspended Solidsflot. Dissolved Solids /daily during discharge - 

I 
Pond B-5 I Plutonium, Uranium, Americium I weekly composite 

/Tritium ldaily during discharge 
lgross alphaheta daily during discharge 
i pH daily during discharge 
I Nitrate I daily during discharge 
ITot. Suspended SolidsTTot. Dissolved Solids (daily during discharge 
1 Field Parameters idaily during discharge 

I 

I I 

Ponds A-4 (TSS,TDS, Aiiions, Nitrate, Alkalinity 1 Predischarge Splits with 
I Colorado Department of 
(Health (CDH), and weekly 
(splits with CDH during 
Idischarge. 

8-5, & C-2 IGross alphaheta 
[Total Radionuclides (Pu, U, Am, etc.) 
1 Semivolatile Organic Analytes (Method 625) 
IVolatile Organic Analytes (Method 502.2) 
I Pesticides (Method 608) 
(Herbicides (Method 61 5) 
ITriatine Herbicides 

I I 
ITotaI and Dissolved Metals (TAL-CLP) I 

5UlldlnQ 7 24 I Plutonium, Uranium, Americium 
Raw Water ITSS, TDS, Anions, Nitrate, Alkalinity i weekly 

(monthly composite 

Taken from: EG&G (1993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993. 



Table 3.-Summary of Operational Monitoring for DOE Orders. I 
I 

~ 

STP Gross alphabeta daily 
Influent PH daily 

Chemical Oxygen Demand daily 
Total Organic Carbon daily 
Dissolved Oxygen daily 

c Total Kjeldahl Nitrogen daily 
Amonia 
Carbonaceous 5-Day Biological Oxygen Demand 
Volatile Oraanic Analvtes fCLP1 I daily 

three times per week 
two times Der month 

Pond A-4 

! I I Field Parameters (daily 1 
I 

Plutonium, Uranium, Americium I weekly when not discharging 
I 

Pond C-2 Plutonium, Uranium, Americium weekly, 4 weeks prior to 
discharge 

I I 
Pond C-1 IGross alpha/beta Idaily 

flow 
Tritium 
Plutonium, Uranium, Americium 
Field Parameters 

daily 
daily 
weekly composites 
daily 

.750/904 STOSS alphabeta during precipitatior! events 
Pad PH during precipitation events 
Runoff Nitrate during precipitation events 

Cyanide during precipitation events 
Target Analyte List Metals plus Mercury during precipitation events 
Volatile Organic Analytes (CLP) during precipitation events 
Amonia during precipitation events 
Field Parameters during precipitation events 

I 
- 

Taken from: EG&G (1993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993. 



Table 3.-Continued I 
LOCATION IANALVrES I FREQUENCY 

I i 

Footing 
I 

Gross alphabeta I quarterly 

Onsire Tap ITotal Coliform lquanerly 
Water I 
[SDWA) I 

Building 
Sumps 

'Changes as per telecom with Leslie Dunstan on November 18. 1993. 

Taken from: EG&G ( 1  993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993. 

PH 1 quarterly 
Target Analyte List Metals lquarterly 

Water 
Treatment 

Unregulated Organics I quarterly 
gross alphabeta I quanerly 

Drinking 
Water Act) 

Strontium-90 lannually, February 
Tritium /annually, February 



.,. . . . .... . 

'Table 4.-Summary of Surface-Water and Sediment Sampling for the Los Alamos 
National Laboratory (LANL) Research Program. 

LOCATl ON ANALMES FREQUENCY 

Sewage Treatment Plant, Pond A 4 ,  Pond 55,  LANL LIST Monthly 
Pond C-2 

Stream Water per 
Project Manager 

Sediment Samples per 
Project Manager 

LANL LIST 40 per year 

LANL UST 40 per year 



Total 
Target Analyte 
List CTAU Metals 

,,-- .. 

I I 
I 

Nitric Acid to  I CLP-Metals 
1 Liter 1Wml pH<2 I Polyethylene SW846-GFAA 

I 

I I I I I 
BOD (2  Liters 12 liters 1 Cool to 4 degrees 1 Poly or Glass (SW846 

VOAs 1 120 ml* 3x40ml Cool to 4degrees 
(Manually HCI to pH<2 
Collectedl 

1 

Glass VOA Vial I CLP 
502.2 

I 1 I I 1 

TCL Semi-VOAs I 2 c I 2x1 L (Cool t o  4 degrees \Amber Glass I 624 I 

Pesticides/PCB 
(Manually 
Collected) 

t Collected) 1 (Manually I I I I I 
_ _ ~  ~ 

350 rnl 350 rnl Cool to  4 degrees Amber Glass 505 
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APPENDIX D 
SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT 

This appendix contains supplemental information regarding calculation of RfDo's, background 
studies and models for chemical carginogency, and effects of radiation on human health. 

Calculation of Reference Doses 

Oral Reference Dose (RfDo) values (in units of milligrams per kilograms per day [mg/kg/day]) 
are typically calculated by dividing a NOEL, NOAEL, or LOAEL dose (in units of 
mg/kg/day) by an uncertainty or safety factor that typically ranges from 10 to 10,000. 
Thereafter, the RfDo is rounded to one significant figure. The NOEL, NOAEL, and LOAEL 
are defined as follows: 

NOEL: No Observed Effect Level-The dose at which there are no statistically 
or biologically significant increases in the frequency or severity of effects 
between the exposed population and the corresponding control 
population (i.e., no measurable effects are produced at this dose). 

NOAEL: No Observed Adverse Effect Level-The dose at which there are no 
statistically or biologically significant increases in the frequency or 
severity of adverse effects between the exposed population and the 
corresponding control population. Effects are produced at this dose, but 
they are not considered adverse. 

LOAEL: Lowest Observed Adverse Effect Level-The lowest dose of a chemical in 
a study or group of studies that produces statistically or biologically 
significant increases in the frequency or severity of adverse effects 
between the exposed population and its appropriate control. 

RfDo values are derived from the NOEL, NOAEL, or the LOAEL for the critical toxic effect 
by the consistent, conservative application of uncertainty factors (UFs) and modifying factors 
( M F S ) ,  as follows: 

R f D o =  CE/(UFxMF) (1) 

where: 
RfDo = 

CE = 

UF = The product of one or more uncertainty factors 
MF = Modifyingfactor 

Chronic (or subchronic) Oral Reference Dose (rounded to one significant 
figure) 
Lowest critical or no effect level (i.e., NOEL, NOAEL, or LOAEL) 

UFs are generally applied as multiples of IO (although values less than 10 are sometimes used), 
with each factor representing a specific range of uncertainty inherent in extrapolating data to 
derive a "safe concentration" for human exposure. - 



APPENDIX D 
SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT 

(Continued) 

T o  derive the RfDo values, UFs are applied as follows: 

0 If the NOAEL is based on human data, a UF of 10 is usually applied to account 
for variation in sensitivities among individuals. It is intended to  protect 
sensitive subpopulations (e.g., the elderly and children). 

0 If the NOAEL is based on animal data, an additional UF of 10 is used to 
account for the interspecies variability between humans and other animals. 

0 If the NOAEL is derived from a subchronic instead of a chronic study, an 
additional UF of 10 is applied to extrapolate a subchronic value to achronic 
value. 

0 If an LOAEL is used instead of an NOAEL, an additional UF of 10 is used to 
account for the uncertainty associated with extrapolating from LOAELs to 
NOAELs. 

In addition to the UFs listed above, an MF can be arbitrarily applied. MFs range from 1 to 
10 and reflect a qualitative professional assessment of additional uncertainties not specifically 
addressed by the above-mentioned UFs. The default MF value is 1.0. 

Backcround Studies and Models for Chemical Carcinoeenicy 

Evidence of chemical carcinogenicity originates primarily from two sources: lifetime studies 
with laboratory animals and human (epidemiological) studies. For most chemical carcinogens, 
animal data from laboratory experiments represent the primary basis for the extrapolation. 
Major assumptions arise from the necessity of extrapolating experimental results: across species 
(from laboratory animals to humans); from high-dose regions (to which laboratory animals are 
exposed) to low-dose regions (levels to which humans are likely to be exposed in the 
environment); and, across routes of administration (inhalation versus ingestion). Federal 
regulatory agencies have traditionally estimated human cancer risks associated with exposure 
to chemical carcinogens on the administered-dose basis according to the following approach: 

0 The relationship between the administered dose and the incidence of cancer in 
animals is based on experimental animal bioassay results. 

0 The relationship between the administered dose and the incidence of cancer in 
the low-dose range is based on mathematical models. 

"'\ 
ii 

0 The dose-response relationship is assumed to be the same for both humans and 
animals, if the administered dose is measured in the proper units. - 
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SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT 

(Continued) 

Thus, effects from exposure to high (administered) doses are based on experimental animal 
bioassay results, while effects associated with exposure to  low doses of a chemical are generally 
estimated from mathematical models. 

For chemical carcinogens, EPA assumes a small number of molecular events can evoke changes 
in a single cell that can lead to uncontrolled cellular proliferation and tumor induction. This 
mechanism for carcinogenesis is referred to as stochastic, which means that there is 
theoretically no level of exposure to a given chemical that does not pose a small, but finite, 
probability of generating a carcinogenic response. Since risk at low exposure levels cannot be 
measured directly either in laboratory animals or human epidemiology studies, various 
mathematical models have been proposed to extrapolate from high to low doses (Le., to 
estimate the dose-response relationship at low doses). The three most frequently used models 
are the one-hit model, the log-probit model, and the multistage model. The one-hit model is 
based on the premise that a single molecule of a contaminant can be the single event that 
precipitates tumor induction (Cornfield, 1977). In other words, there is some finite response 
associated with any exposure. The log-probit model assumes that a response is normally 
distributed with the logarithm of the dose (Mantel et al., 1971). 

This theory seems to have little scientific basis, although some physiological parameters are 
lognormally distributed. This model usually yields much lower potency estimates due to the 
implied threshold at lower doses. 

Currently, regulatory decisions are based on the output of the linearized multistage model. 
The basis of the linearized multistage model is that multiple events (versus the single-event 
paradigm of the one-hit model) may be needed to yield tumor induction. The linearized 
multistage model reflects the biological variability in tumor frequencies observed in animals 
or human studies. The dose-response relationship predicted by this model at low doses is 
essentially linear. Use of this model provides dose-response estimates intermediate between 
the one-hit and the log-probit models. It should be noted that the slope factors (SFs) calculated 
for nonradiological carcinogens using the multistage model represent the 95th percentile upper 
confidence limit on the probability of a carcinogenic response. Consequently, risk estimates 
based on these SFs are conservative estimates representing upper-bound estimates of risk where 
there is only a 5 percent probability that the actual risk is greater than the estimated risk. 

Most models produce quantitatively similar results in the range of observable data, but yield 
estimates that can vary by three or four orders of magnitude at lower doses. Animal bioassay 
data are simply not adequate to determine whether any of the competing models are better 
than the others. Moreover, there is no evidence to indicate that the precision of lowdose risk 
estimates increases through the use of more sophisticated models. Thus, if a carcinogenic 
response occurs at the exposure level studied, it is assumed that a similar response will occur 
at all lower doses, unless evidence to the contrary exists. - 
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(Continued) 

For radionuclides, human epidemiological data collected from the survivors of the Hiroshima 
and Nagasaki bomb attacks form the basis for the most recent extrapolation put forth by the 
National Academy of Science (1980). Conversely, for most nonradiological carcinogens, 
animal data from laboratory studies represent the primary basis for the extrapolation. 
Furthermore, in the past, risk factors for radionuclides have generally been based on fatalities 
(Le., the number of people who actually died from cancer), while SFs for nonradiological 
carcinogens are based on incidence (i.e., the number of people who developed cancer). 

Effects of Radiation on Human Health 

Ionizing radiation has sufficient energy to interact with matter and produce an ejected electron 
and a positively charged ion. These positively charged ions, known as free radicals, are highly 
reactive and may combine with other elements or compounds within a cell to produce toxins 
or otherwise disrupt the chemical balance, which results in mutations or other deleterious 
effects. Radionuclides are characterized by the type and energy level of the radiation emitted. 
Radiation emissions fall into two major categories: particulate (electrons, alpha particles, beta 
particles, protons) or electromagnetic (gamma and x-rays) radiation. 

- 

The general health effects of radiation can be divided into stochastic and nonstochastic effects, 
i.e., those health effects related to dose and those not related to the dose. The risk of 
developing of cancer from exposure to any amount of radiation is a stochastic effect. 
Examples of nonstochastic effects include acute radiation syndrome and cataract formation, 
both of which occur only at high levels of exposures. 

Radiation can damage cells in different ways. First, the radiation can cause damage to the 
strands of genetic material, DNA, in the cell. The cell may not be able to recover from this 
type of  damage, or the cell may live on but function abnormally. If the abnormally 
functioning cell divides and reproduces, a tumor or mutation in the tissue may develop. The 
rapidly dividing cells that line the intestines and the stomach and the cells that make blood 
in the bone marrow are very sensitive to this kind of damage. Organ damage results from the 
damage caused to the individual cells. This type of damage has been reported with doses of 
10 to 500 rads. Acute radiation sickness is seen only after doses of greater than 50 rads. This 
dose is usually only received by personnel in close proximity to serious nuclear accident. 

When the cells damaged by radiation are reproductive cells, genetic damage can occur in the 
offspring of the person exposed. The developing fetus is especially sensitive to radiation. The 
type of malformation that may occur is related to the stage of fetal development and the cells 
that are differentiating at the time of exposure. Radiation damage to children exposed while 
in the womb is related to the dose the pregnant mother received. Mental retardation is 
another possible effect of fetal radiation exposure. 

- 
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APPENDIX D 
SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT 

All information in this introduction and appendix was excerpted or summarized directly from 
the following EG&G Statistical Application Reports created for the pond water quality risk 
assessment: 

SA-93-012 
Pond Water Quality IM/IRA. June 7, 1993. 

Statistical Determination of Proposed Contaminants of Concern for the 

SA-93-014 Summary Statistics for the Pond Water Quality I M A M .  July 30, 1993. 

SA-93-015 
Water Quality IM/IRA. July 30, 1993. 

Summary Statistics in Support of the Risk Assessment for the Pond 

Determination of ProDosed Contaminants of Concern (PCOCsj 

PCOCs were identified in pond water through a statistical comparison of background and site 
data. If levels of an analyte were statistically significantly greater in the site data, the analyte 
was classified as a PCOC and used in the risk assessment process described in Section 2.5 and 
in Tables D-1.1 through 1.8. 

The statistical determination of PCOCs through comparisons of background and site data were 
complicated by the presence of nondetects at multiple detection limits. The branching 
flowchart for selecting appropriate statistical methodology was presented in the Statistical 
Applications report SA-93-010 for OU 2 and is contained on the following page. In this 
flowchart, two cases use non-statistical criteria for PCOC determinations. In the first case, for 
volatile organic analytedsemi-volatile organic analytes (VOAs/SVOAs), no background levels 
are expected; therefore, no background comparison is made. Instead, an administrative 
convention is used which labels analytes PCOCs if a standard is exceeded or if five percent or 
more detects are present. In the second case, if fewer than ten percent detects have been 
observed for both site and background data, statistical comparisons are not practical; therefore, 
PCOC determination is based only on the exceedance of a standard. In this latter case, the 
designation is referred to as a "potential COC." 

For the remaining cases identified in the chart, statistical comparisons of site and background 
data are made. For large numbers of non-detects, a nonparametric scores approach was 
recommended in the OU 2 report. This scores approach reduces to the common Mann- 
Whitney/Wilcoxon nonparametric rank test for comparing two groups of data when no 
nondetects are present. It was shown in the OU 2 report that essentially identical PCOC 
determinations result if the scores test approach is used, even for the cases of no or minimal 
numbers of nondetects. For this reason, the scores approach was used in this report for all 
statistical comparisons, primarily to avoid the questionable practice of nondetect replacement 
and the tedious analysis sequence including sample size considerations, goodness-of-fit testing, 
data transformations, and variance testing for the many analytes involved. Again, it is 
emphasized that using the scores approach universally rather than branching to a t-test or 
Mann-Whitney/Wilcoxon test in the flowchart will only very rarely generate a different 
PCOC conclusion, and in such cases anomalous data such as outliers are likely the cause of 
. I  1 - r ~  . .  1 
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SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT 
(Continued) 

The p-values below 0.05 in Tables D-1.1 through D-1.8 indicate that site values are elevated 
relative to background or literature comparison values, and the result is a PCOC 
determination. The statistical source of these p-values is the scores test described above. The 
0.05 level for the p-value is the Type I error probability of obtaining a sample which leads to 
a PCOC determination when in fact the underlying site analyte levels are not elevated relative 
to background. 

Determination of Mean Values in Summary Statistics 

Means for background and site data were calculated to facilitate risk assessment. However, it 
is crucial to note that means are fairly volatile estimates of the data set in the presence of 
nondetects and outliers, occurrences which are common in environmental data. It could even 
be the case that a PCOC determination would be made by the nonparametric ranking 
methods when the background mean was greater than the site mean. This would occur if 
extreme outliers were present in the background while the bulk of the site data was in fact 
elevated relative to the bulk of the background data. Means are highly affected by such 
outlying values. 

In addition, it is essential to note that the mean, median, 85th percentile, and interquartile 
range values displayed in Tables 1-5 require special treatment for the non-detect values at 
varying detection limits. For small numbers of non-detects (less than 20 percent), the statistical 
measures computed should be relatively insensitive to the handling of non-detects. For larger 
numbers of non-detects, no good method of handling the many non-detects at multiple 
detection limits exists. The shortcomings of using such statistical measures in these cases 
should be realized. 

The convention for handling the non-detect values when calculating mean values was uniform 
replacement. For example, if four non-detects were observed at the detection limit value of 
10.0, they were replaced by the values 2.0, 4.0, 6.0, and 8.0. Note that in many cases this 
could result in the maximum reported value for an analyte actually being a replacement value 
for a non-detect. Since this is a poor alternative, any non-detects that were more than twice 
the maximum detected value for all pond locations were omitted from the summary statistics 
computation. 



SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT 
(Continued) 

Other Information Not Included in This Text 

Not all statistical information generated in support of the risk assessment is included in this 
appendix due to volume considerations; however the tables included in Section 2.5 and this 
appendix should provide adequate information for most purposes. Information generated but 
not included in this appendix follows: 

1) Box and whisker plots used in PCOC determinations; 

2) Various tables and graphs involving summary statistics for the ponds including 
minimum detect and nondetect values; 

3) Statistical tables and graphs involving distribution tests for normal and 
lognormal distributions; and 

4) Printout of the data set. 



TABLES D-1.1 THROUGH D-1.8 
HUMAN HEALTH RISK ASSESSMENT COCs 
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TABLE E-l.A 
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS 

GROUNDWATER QUALITY STANDARDS 



rmu E-LA 
WTENML CHEMICALSPECIFIC BENCHMARKS (- 16.3993 

GROUNDWATER W A U N  STANDARDS 
ALL VALUES ARE REPORTED IN u d  UNLESS OTHERWISE NOTED 



I- 

amm 

3 



TABLE E-1A (Conu- 
POTENTV\LCHEMICALSPEClFlC BENCHMARKS (December 1%. 

GROUNWATER OUAUWSTANDAR~ 
AUVALUESARE FEEPORTED IN W A  UNLESS OMERWISE NOTED 



TABLE E-1A (Continued) 
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TABLE E-1.D 

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992) 
STREAM SEGMENT (CDHNVQCC) SURFACE WATER QUALITY STANDARDS 
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TABLE E-1D (continued) 
POTENTIAL CHEMICALSPECIFIC BENCHMARKS @ecember 16,1992) 

STREAM SEGMENT (CDHNVQCC) SURFACE WATER QUALITY STANDARDS 
ALL VALUES ARE REPORTED IN UNLESS OTHERWISE NOTED 

- . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . , . . . . . . . 
. . . . . . . . .  . . . . . . . . . 
. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .  . ..... . 
. .  . . . . . . . . . . . . . . rw::..:. 
[b::;:::.:::: - 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
m 

i 

a5 
5(4 
(4 

wa) 
Do 



TABLE E-1.D (continued) 
POTENTIAL CHEhhlCAL-SPEClFlC BENCHMARKS (- 16.1992) 

STREAM SEGMENT ( C D H / W o  SURFACE WATER QUALITY STANDARDS 
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TABLE E-l.E 
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS 

SOIL CONTAMINANT CRITERIA 
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TABLE E-1.E (continued) 
POTBNTLALCHEMICAL-SPE<IPICBENCHhURKS (k&16,l992) 
S O f L C O N T A M l N A N T ~  

ALLVALUESAREIN mg/KgUNL.EW OTHERWISENOTED 
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TABLE E-1.E (continued) 
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TABLE E-1.E (continued) 
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TABLE E-1.E (continued) 

3.606E+Ol U s S E o l  
m E + W  2SUE+OI 
1.108 E+O 3.lSS E-02 

1.516E+(n W E 4  

4.968E-OT 3785E-02 

4.984 E+03 4.416 E+O 
w7sEo4 USSE-04 
6309B-o) 6.3U9B-04 

-3 E+O 3.155 E-02 

3.480 E+O 3.1SS E-02 
i m e + ~  irne+m 

lJ46 E+O 3.15s E m  l l  
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TABLE E2 
C0U)RADo AIR QUALITY CONTROL 

COMMISSION STANDARDS 

, (State of Colorado, Regulation 3) 

Criteria Pollutants (NAAQS) 

CO, SO, NO, Particulate Matter (TSP), 03, Pb 

TSP motal SUsDe nded Particulates) - Colorado SIP for Metromlitan Denver 

Primary Std Secondary Std 
Annual 75 Irg/m3 60 M/m3 Annual arithmetic mean 
24-Hour 260 w/m3 150 pg/m3 Not exceeded more than Ix/year 

SO, (Sulfur Dioxide) - Colorado SIP 

Incremental --- > Category 1 Category 2 Category 3 
Annual Arithmetic Mean 2 irg/m3 10 Irg/m3 15 M/m3 
%Hour Maximum 5 W m 3  50 Pf3b3 UKI r g b 3  
%Hour Maximum 25 w/m3 300 w/m3 700 w/m3 

0, (Ozone. Oxidant) - Colorado SIP for Metromlitan Denver 

Averaging Tme/Standard 1 hour 160 k d m ’  

CO (Carbon Monoxide) - Colorado SIP for Metromlitan Denver 

Averaging Time/Standard 8 hour 10 Irg/m3 
Averaging Time/Standard 1 hour 40 w/m3 

NO, (Nitrogen Dioxide) - Colorado SIP for Metromlitan Denver 

Averaging Time/Standard Annual 100 Irg/m3 

Pb (Lead) - Colorado SIP 

Averaging Tme/Standard Quarter 1.5 I.4g/m3 

, A.W.Dybdahl,x8667 



TABLE E2 
COLORADO AIR QUALITY CONTROL 

COMMISSION STANDARDS 

(State of Colorado, Regulation 3) 

Colorado PSD (Prevention of Signifcant Deterioration) Requirements 

Significant rate of emissions per emissions unit that would equal or exceed any of the following in tons per year 
(tpy); emit or potential to emit: 

co: 100 tpy 

so,: 40 tpy 
NO,: 40 tpy (NO + NO,) 

Particulate Matter: 25 tpy of PM emissions (TSP) 
PM-10 Emissions: 15 tpy, particulate aerodynamic diameter i 10 pm 

Ozone: 40 tpy of VOC (precursor for 0,) 

Pb: 0.6 tpy 

Fluorides: 3 tpy 

H$04 mist: 7 tpy 

H$: 10 tpy 

Total reduced sulfur, including HS: 10 tpy 
Reduced sulfur compounds, including H$: 10 tpy 

Total tetra- through octa-chlorinated dibenzo-pdioxins and &benzofurans: 3.2 grams/year, 35x104 tpy 
2,3,7,8 -TCDD (tetrachlorodibenzo-p-dioxin) 
Municipal waste combustor organics 

Metals, measured as particulate matter: 14 Mgrams/year, 15 tpy 
Municipal waste combustor metals 

Acid gases, measured as SO, and HCk 36 Mgrams/year, 40 tpy 
Municipal waste combustor acid gases 

A.W. Dybdahl, ~8667 



TABLE E2 
COLORADO AIR QUALITY CONTROL 

COMMISSION STANDARDS 

(State of Colorado, Regulation 3) 

Colorado PSD Requirements for Particular Pollutants 

New Stationary Source Emissions or Net Emissions Increase from a Modification --> PSD 

Particular pollutant emissions from a new major source or major modification, which would caw air quality 
impacts in any area of Colorado, less than the following amounts, not subject to BACT, monitoring and analysis 
requirements (Amounts at 25 0 C and at one atmosphere (1013 millibars)): 

co 8-hour average 575 pg/m3 

NO2 Annual average 14 pg/m3 

PM-TSP 24-hour average 10 Irg/m3 

PM-10 24-hour average 10 rg/m3 

so2 24-hour average 13 CIg/m3 

Pb >month average 0.1 pg/m3 

Hg 24-hour average 0.25 pg/m3 

Be 24-hour average 1 ng/m3, 0.001 pg/m3 

Fluorides 24-hour average 0.Z pg/m3 

Vinyl chloride %hour average 15 4 m 3  

Total reduced sulfur 1-hour average 10 w/m3 

H2S 1-hour average 0.2 Clg/m3 

Reduced sulfur 1-hour average. 10 w / m 3  
compounds 

A.W. Dybdahl, ~8667 
i 



TABLE E 2  
COLORADO AIR QUALITY CONTROL 

COMMISSION STANDARDS 

(State of Colorado, Regulation 3) 

Ambient Air Increments Over Baseline Concentrations In Colorado 

Maximum allowable increases over baseline concentrations for the followkg 

Anv Class I Area (National Parks. Wilderness and Primitive Areas): 

PM - TSP Annual geometric mean 5 Irg/m3 

%hour maximum 10 w/m3 

so2 Annual arithmetric mean 2 CIg/m3 

%hour maximum 5 Irg/m3 

%hour maximum 25 Irg/m3 

NO2 Annual arithmetric mean 2.5 w/m3 

Anv Class I1 Area (Nearlv Evervwhere Else): 

PM - TSP Annual geometric mean 19 Irg/m3 

%hour maximum 37 Irg/m3 

Annual arithmetric mean 20 w/m3 

%hour maximum 91 Irg/m3 

%hour maximum 5x2 w/m3 

Annual arithmetric mean 25 Irg/m3 

901-004.450 
(TableE) 

A.W. Dybdahl, ~8667 



TABLE E-3 
POTENTIAL LOCATION - SPECIFIC BENCHMARKS 

, 



Location 

Fault zones 

Flood plain 

Siting of Hazardous 
Waste Disposal Sites 

Siting of Wastewater 
Treatment Facilities 

Siting within an area 
where action may cause 
irreparable harm, loss, or 
destruction of significant 
articles 

a g  on or near historic 
property owned or 
controlled by Federal 
agency 

Siting on critical habitat 
of endange red  o r  
threatened species 

Wetlands 

Area affecting stream or 
river 

TABLE E-3 
POTENTIAL LOCATION-SPECIFIC BENCHMARKS 

Reauirement 

RCRA regulations specify that hazardous waste treatment, 
storage, or disposal must not take place within 200 feet of a 
Holocene fault. 

Any RCRA treatment, storage, or disposal facility which lies 
within a 100-year floodplain must be designed, constructed and 
operated to avoid washout. 

Outlines siting criteria for hazardous waste disposal sites. 

CDH Water Quality Control Division must approve locations of 
wastewater treatment facilities. 

Planned actions must avoid threatening significant scientific, 
prehistorical, historical, or archeological data. 

Action to preserve historic properties; planning of action to 
minimize harm to National Historic Landmarks, included in or 
eligible for the National Register of Historic Places. 

Action to conserve endangered or threatened species. 

Actions must minimize the destruction, loss, or degradation of 
wetlands, as defined by Executive Order 11990, Section 7. 

Actions must not discharge dredged or fill material into wetlands 
without permit. 

Action must protect fish or wildlife. 

Citation 

40 CFR 2645.18(a) 

40 CFR 264.18@) 

Colorado Hazardous Waste 
Act, Sections 25-15-101, 203, 
208,302 

Colorado Water Quality 
Control Act Section 25-8-202 
and 25-8-702 

36 CFR Part 65, National 
Historic Preservation Act 

36 CFR Part 800, National 
Historic Preservation Act 

50 CFR Parts 200, 402, 33 
CFR Parts 320-330 

40 CFR Part 6, Appendix A 

40 CFR Parts 230,231 

40 CFR 6.302 
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POTENTIAL ACTION - SPECIFIC BENCHMkRHS 
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TABLE E4 
POTENTIAL ACTION-SPECIFIC BENCHMARKS' 

\ 

CrCtiOnSb Requkements Prerequisites for ApplicabZQ@ Citation 

Air stripping (CAA requirements to be provided.) 

with No General performance standard re- 
quires elimination of need for further 
maintenance and control; elimination 
of post-closure escape of hazardous 
waste, hazardous constituents, leach- 
ate, contaminated run-off, or hazard- 
ous waste decomposition products. 

Post-closure Care 
(e.g., Clean Clo- 
sure) 

Disposal or decontamination of equip- 
ment, structures, and soils. 

Removal or decontamination of all 
waste residues, contaminated contain- 
ment system components (e.g., liners, 
dikes), contaminated subsoils, and 
structures and equipment contaminat- 
ed with waste and leachate, and man- 
agement of them as hazardous waste. 

Meet health-based levels at unit. 

Applicable to land-based unit con- 
taining hazardous waste." Applica- 
ble to RCRA hazardous waste 
(listed or characteristic) placed at 
site after the effective date of the 
requirements, or placed into an- 
other unit. Not applicable to 
material treated, stored, or dis- 
posed only before the effective 
date of the requirements, or if 
treated in-situ, or consolidated 
within area of contamination. De- 
signed for cleanup that will not 
require long-term management. 
Designed for cleanup to health- 
based standards. 

40 CFR 264.111 

I 

May apply to surface impound- 
ments and container or tank liners 
and hazardous waste residues, and 
to contaminated soil, including soil 
from dredging or soil disturbed in 
the course of drilling or excava- 
tion, and returned to land. 

40 CFR 264.111 
40 CFR 264.178 
40 CFR 264.197 
40 CFR 264.288(0)(1) 
and 40 CFR 264.258 

40 CFR 264.259 

'currently on RCRA, CHA, and SDWA requirements are included. Additional action-specific requirements will be added 
as additional statutes are analyzed. 

bAction alternatives from ROD keyword index, FY1986 Record of Decision Annual Remrt, January 1987, Hazardous Site 
Control Division, EPA. 

Requirements have been proposed but not promulgated for air stripping, hybrid closure, gas collection and miscellaneous 
- treatment. When these regulations are promulgated, they will be included in the matrix 

dSome action-specific requirements listed may be relevant and appropriate event if RCRA definitions of storage, disposal, or 
hazardous waste are not met, or if the waste at the site is simiiar to but not identitiable as a RCRA hazardous waste. 



TABLE E-4 
POTENTIAL ACTIONSPECIFIC BENCHMARKS' 

/ 

Adionsb Requirements Prerequisites for Applicabilitycd Citation 

Closure wit 
Waste In-place 

h Eliminate free liquids by removal or Applicable to land disposal of 40 CFR 264-a)(2) 
SOlidifiCiItiOll. hazardous waste. Applicable to 40 CFR 264228(a)(2) 

Stabilization of remaining waste and 
waste residues to support cover. 

RCRA hazardous waste (listed or 
characteristic) placed at site after 
the effective date of the require- 
ments, or placed into another unit. 
Not applicable to material treated, 
stored, or disposed only before the 
effective date of the requirements, 
or if treated in-situ or consolidated 
within area of contamination. 

40 CFR 264233@) 

Installation of final cover to provide 
long-term minimization of infiltration. 

*year post-closure care and ground- 
water monitoring.' 

Comprehensive Establishes basic requirements for 
Environmental implementation of the Superfund at 
Response, Com- DOE facilities. 
pensation and 
Liabilitv Act Pro- 
&ram 

Container Storage Containers of RCRA hazardous waste 
must be: 

Maintained in good condition; 
Compatible with hazardous waste 
to be stored; and 
Closed during storage (except to 
add or remove waste). 

Inspect container storage areas weekly 
for deterioration. 

40 CFR 264310 

40 CFR 264310 

DOE 5480.14 

Storage of RCRA hazardous waste 
(listed or characteristic) not meet- 
ing small quantity generator crite- 
ria held for a temporary period 
greater than 90 days before treat- 
ment, disposal, or storage else- 
where (40 CFR 264.10), in a con- 
tainer (i.e., any portable device in 
which a material is stored, trans- 
ported, disposed of, or handled). 
A generator who accumulates or 
stores hazardous waste on-site for 
90 days or less in compliance with 
40 CFR 26234(a)(1-4) is not sub- 
ject to full RCRA storage require- 
ments. Small quantity generators 
are not subject to the %day limit 
(40 CFR 26234 (c),(d), and (e)). 

40 CFR 264.171 
40 CFR 264.172 

'Regional a d m i a t o r  may revise length of post-closure care period (40 CFR 264.117). 



TABLE E 4  
POTENTIAL ACTION-SPECIFIC BEN-' 

Actionsb Requirements Prerequisites for Applicabilitysd Citation 

Container Storage 
(CoXltiIlUd) 

Construction of a 
New Surface Im- 
poundment (see 
Closure with 
Waste In-place 
and Closure with 
No Post-closure 
care) 

Place containers on a sloped, crack- 
free base, and protect from contact 
with accumulated liquid. Provide 
containment system with a capacity of 
10% of the volume of containers of 
free liquids. Remove spilled or 
leaked waste in a timely manner to 
prevent overflow of the containment 
system. 

Keep containers or ignitable or reac- 
tive waste at least 50 feet from the 
facility's property line. 

Keep incompatible materials separate. 
Separate incompatible materials 
stored near each other by a dike or 
other barrier. 

At closure, remove all hazardous 
waste and residues from the contain- 
ment system, and decontaminate or 
remove al l  containers, liners. 

Storage of banned wastes must be in 
accordance with 40 CFR 268. When 
such storage occurs beyond one year, 
the owner/operator bears the burden 
of proving that such storage is solely 
for the purpose of accumulating s&i- 
cient quantities to allow for proper 
recovery, treatment, and disposal. 

Midmum Technolm Reauirements: 
Use two liners, a top liner that pre- 
vents waste migration into the liner 
and a bottom liner that prevents 
waste migration through the liner 
(throughout the post-closure period). 

Design liners to prevent failure due to 
pressure gradients, contact with the 
waste, climatic conditions, and the 
stress of installation and daily opera- 
tions. 

Provide a leachate collection system 
between the two liners. 

Use a leak detection system that will 
detect leaks at the earliest possible 
time. 

RCRA hazardous waste (listed or 
characteristic) currently b e i i  
placed in a new surface impound- 
ment, or use of replacement or 
lateral extension of existing land- 
fills or surface impoundments. 

40 CFR 264.175 

40 CFR 264.176 

40 CFR 264.177 

40 CFR 264.178 

40 cm 26850 

40 cm 264.220 

40 CFR 264.221 

40 CFR 264.221 

40 cFR,264.222 



TABLE E4 
POTENTIAL ACI'ION-SPECIFIC BENCHMARKS' 

, 
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I+ 
Actionsb Requirements Prerequisites for Applicabfiw Citation 

Construction of a 
New Surface Im- 
poundment (see 
Closure  with 
Waste In-place 
and Closure with 
No Post-closure 

(Continued) 
Care) 

Dike Stabilization 

Groundwate r Monitoriug 
Establish a detection monitoring pro- 
gram (264.98). Establish a compli- 
ance monitoring program (264.99) and 
corrective action monitoring program 
(264.100) when required by 40 CFR 
264.91. All monitoring programs 
must meet RCRA general groundwa- 
ter monitoring requirements (264.97). 

Design and operate facility to prevent 
overtopping due to overfdling; wind 
and wave action; rainfa, run-on; 
malfunctions of level controllers, 
alarms, and other equipment; and 
human error. 

Construct dikes with sufficient 
strength to prevent massive failure. 

Inspect liners and cover systems dur- 
ing and after construction. 

Inspect weekly for proper operation 
and integrity of the containment de- 
ViCeS. 

Remove surface impoundment from 
operation if the dike leaks or there is 
a sudden drop in liquid level. 

At closure, remove or decontaminate 
all waste residues and contaminated 
materials. Otherwise, free liquids 
must be removed, the remaining 
wastes stab- and the facility 
closed in the same manner as a land- 
frl. 

Creation of a new landfill Unit to 40 CFR 264.91- 
treat, store, or dispose of RCRA 
hazardous wastes as part of a 
remedial action. 

264.100 

Existing surface impoundment 40 CFR 264.221 
containing hazardous waste, or 
creation of a new surface 
impoundment. 

40 CFR 264.221 

40 CFR 264226 

40 CFR 264.226 

40 CFR 264.227 

40 CFR 264.228 

40 CFR 264.227 
Manage ignitable or reactive wastes 
so that it is protected from materials 
or conditions that may cause it to 
ignite or react. 

, 



TABLE E4 
POTENTIAL ACTION-SPECIFIC BENCHMARKS' 

*dollsb Requirements Prerequisites for Applicability*d Citation 

Discharge o f  Best Available T e c h n o l s  Point source discharge to waters 40 CFR l22.44(a) 
Treatment System 
Effluent 

Use of best available technolog eco- 
nomically achievable is required to 
control toxic and non-conventional 
pollutants. Use of best conventional 
pollutant control technology is 
required to control conventional pol- 
lutants. Technology-based limitations 
may be determined on a case-by-case 
basis. 

of the United States.u 

W a  dark 
Applicable Federally-approved State 
water quality standards must be com- 
plied with. These standards may be 
in addition to or more stringent than 
other Federal standards under the 
CWA? 

Discharge limitations must be estab- 
lished at more stringent levels then 
technology-based standards for toxic 
pollutants. 

Best Manapement Practices: 
Develop and implement a Best Man- 
agement Practices program to prevent 
the release of toxic constituents to 
surface waters. 

40 CFR 122.44 and 
State regulations ap- 
proved under 40 CFR 
131 

40 CFR lZ2.44(e) 

40 CFR 125.100 

The Best Management Practices pro- Discharge to waters of the U.S. 40 cm 125.104 
gram must: 

Establish specific procedures for 
the control of toxic and hazardous 
pollutant spills. 

'Waters of the US." is defined broadly in 40 CFR 122.2 and includes essentially any water body and wetland. 

%Section 121 of SARA exempts on-site CERCLA activities from obtaining permits. However, the substantive requirements 
of a law or regulation must be met. In particular on-site discharges to surface waters are exempt from procedural NPDES permit 
requirements. Off-site discharges would be required to apply for and obtain an "DES permit. 

"Federal Water Quality Criteria (FWQC) may be relevant and appropriate depending on the designated or potential use of 
fL- water, the media affected, the purposes of the criteria, and current information. (CERCLA Section 121(d)(2)(B)(1)) FWQC 

he protection of aquatic life wiU be relevant and appropriate when environmental factors (e.&, protedion of aquatic 
, k m s )  are b e i i  considered. (SO 30784 (July 29, 1951))3 , 



TABLE E4 
POTENTIAL ACTION-SPECIFIC B E '  

f 
ACtiOllSb Requirements Prerequisites for AppficabiiV Citation 

Discharge of 
Treatment System 
Efhent (Contin- 
ued) 

Discharge o f  
Dredge and Fill 
Material to Waters 
of the United 
States and Ocean 
Waters 

Include a prediction of &&on, 
rate of flow, and total quantity of 
toxic pollutants where experience 
indicates a reasonable potential for 
equipment failure. 
Assure proper management of 
solid and hazardous waste in ac- 
cordance with regulations promul- 
gated under RCRA. 

Monitorine Reauirements: 
Discharge must be monitored to as- 
sure compliance. Discharge will mon- 
itor: 

The mass of each pollutant 
The volume of effluent 
Frequency of discharge and other 
measurements as appropriate 

Approved test methods for waste con- 
stituent to be monitored must be fol- 
lowed. Detailed requirements for 
analytical procedures and quality con- 
trols aie provided. 

Sample preservation procedures, con- 
tainer materials, and maximum allow- 
able holding times are prescribed. 

Comply with additional substantive 
conditions such as: 

Duty to mitigate any adverse ef- 
fects of any discharge; and 
Proper operation and maintenance 
of treatment system. 

The four conditions that must be 
satisfied before dredge and fa is an 
allowable alternative are: 

There must be no practical alter- 
native. 
Discharge of dredged or fill mate- 
rial must not cause a violation of 
State water quality standards, vio- 
late any applicable toxic effluent 
standards, jeopardize an endan- 
gered species, or injure a marine 
SanctUaly. 

40 CFR 122.41(i) 

40 CFR 136.1-l36.4 

40 CFR 122.41(i) 

Capping, dike stabilization, con- 40CFRBO 
struction of beams and levees, and 
disposal of contaminated soil, 
waste material or dredged material 
are examples of activities that may 
involve a discharge of dredged or 
fill material. 

33 CFR 320-330 



TABLE E4 
POTENTIAL ACI'ION-SPECIFIC BENCHMARKS' 

A d O d  Requirements Prerequisites for Appficabfip Citation 

Discharge o f  
Dredge and Fd 
Material to Waters 
of the United 
States and Ocean 
Waters 
(Continued) 

Dredging 

'rgency Plan- 
,, Preparedness 

and Response for 
Operations 

Environmental 
Compliance Issue 
Coordination 

Environmental 
Protection Safety 
and Health Protec- 
tion Information 
R e p o r t i n g  
Requirements 

Excavation 

No discharge shall be permitted 
that will cause or contriiute to 
significant degradation of the wa- 
ter. 
Appropriate steps to mhimk ad- 
verse effects must be taken. 

Determine long- and short-term ef- 
fects on physical, chemical, and bio- 
logical components of the aquatic 
ecosystem. 

Removal of all contaminated soil. RCRA hazardous waste placed at See Closure in this 
site after the effective date of the 
requirements, or placed into an- 
other unit. 

Exhibit. 

Dredging must comply with Section 
10 of the Rivers and Harbors Act and 
U.S. Army Corps of Engineers regula- 
tions. 

Dredging in navigable waters of 
the United States. 

33 U.S.C. 403 
33 CFR 320-330 

Provide coordination direction of 
planning, preparedness, and response 
to operational emergencies in which 
there is a potential for personal inju- 
ry, destruction of property, theft, or 
release of toxic, radioactive, or other 
hazardous material which present a 
potential threat to health, safety, or 
the environment. 

Establishes DOE requirements for 
coordination of signifcant environ- 
mental compliance issues. 

Establishes requirements and proce- 
dures for reporting information having 
environmental protection, safety, or 
health significance for DOE opera- 
tions. 

DOE 5500.2 

DOE 5400.24 

DOE 5484.1 

Movement of excavated materials to 
new location and placement in or on 
land will trigger land disposal restric- 
tions for the excavated waste or clo- 
sure requirements for the unit in 
which the waste is b e i i  placed. 

Area from which materials are exca- site after the effective date of the Exhibit , 
vated may require cleanup to levels 
established by closure requirements. 

Materials containhg RCRA haz- 
ardous wastes subject to land dis- 
posal restrictions are placed m an- 
other unit. 

40 CFR 268 (Subpart 
D) 

RCRA hazardous waste placed at See Closure in this 

requirements. 



TABLE E4 
POTENTIAL ACI'ION-SPECIFIC BEN-' 

J 
Actionsb Requirements Prerequisites for ApplicabilW Cition 

General Environ- 
mental Protection 
Program 

Land Treatment 

Establishes envirohental protection 
program requirements, authorities, 
and responsibilities for DOE opera- 
tions for ensuring compliance with 
federal and state environment protec- 
tion laws and regulations, federal 
executive orders, and internal depart- 
ment policies. 

Prior to land treatment, the waste 
must be treated to BDAT levels or 
meet a no migration standard. 

Ensure that hazardous constituents 
are degraded, transformed, or immo- 
b W  within the treatment zone. 

Maximum depth of treatment zone 
must be no more than 15  meters (5 
feet) from the initial soil surface and 
more than 1 meter (3 feet) above the 
seasonal high water table. 

Demonstrate that hazardous constitu- 
ents for each waste can bi completely 
degraded, transformed, or immobi- 
lized in the treatment zone. 

M m  runoff of hazardous constit- 
uents. 

Maintain runon/runoff control and 
management system. 

Special application conditions if food- 
chain crops are grown in or on treat- 
ment m e .  

Unsaturated zone monitoring. 

Special requirements for ignitable or 
reactive waste. 

Special requirements for incompatible 
wastes. 

Special testing and location require- 
ments for certain hazardous materials. 

DOE 5400.1 

RCRA hazardous waste being See Closure in this 
treated or placed into another 
unit. 

Exhibit. 

40 CFR 264.271 

40 CFR 264.271 

40 CFR 264.271 

40 CFR 264.273 

40 CFR 264.273 

40 CFR 264.276 

40 CFR 264.282 

40 cm 264.283 
RCRA waste numbers F020, F021, 
Fo22, Fo23, m, Fori (dioxin- 
containing wastes). I 



TABLE E4 
POTENTIAL ACIION-SPE(=IFIC BENCHMARKS 
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fictionsb Requirements Prerequisites for Applicabfiw Citation 

National Ambient 
Air Qual@ 

National Environ- 
mental Policy Act 
- All New Projects 

Operation and 
Maintenance 

Slurry wall 

Surface Water 
Control 

Tank Storage (On- 
site) 

National ambient air quality standards 
have been set to attain and maintain 
primary and secondary standards to 
protect public health and the environ- 
ment. Requirements include a major- 
source permit, prevention of signiti- 
cant deterioration permit, non-attain- 
able area permit, and visibility permit. 

Determination of level of docu- 
mentation required 
Screen, review and assess potential 
environmental impacts 
Early submittal of an environmen- 
tal checklist to NEPA compliance 
committee 

Byear  post-closure care to ensure 
that site is maintained and monitored. 

Excavation of soil for construction of 
slurry wall may trigger land disposal 
restrictions. 

Prevent runon and control and collect 
runoff from a %hour 25-year store 
(waste piles, land treatment facilities, 
1alldtiI.k). 

Prevent over-topping of surface im- 
poundment. 

Tanks must have sufficient structural 
strength to ensure that they do not 
obilapse, rupture, or fail. 

Waste must not be incompatible with 
the tank material unless the tank is 
protected by a liner or by other 
means. 

Tanks must be provided with second- 
ary containment and controls to pre- 
vent o v e r f w  and sufficient free- 
board maintained in open tanks to 
prevent overtopping by wave action or 
precipitation. 

Remedial actions at Operable CAASectionl09and 
Unit 2 that may result in new 
sources of air emissions include 
incineration, excavation, and air 
stripping of contaminated ground- 
water. 

40cFR50 

40 CFR 264310 
Land disposal closure. 

Materials containing RCRA haz- 
ardous waste subject to land dis- 
posal restrictions are placed in 
another unit. (See Treatment 
section for LDR schedule. Also 
see Consolidation, Excavation 
sections in this Exhibit.) 

40 CFR 264251(c),(d) 
RCRA hazardous waste treated, 40CFR264273(c),(d) 
stored, or disposed after the effec- 40 CFR 264301(c),(d) 
tive date of the requirements. 

40 CFR 264.221(c) 

40 CFR 264.190 
Storage of RCRA hazardous waste 
(listed or characteristic) not meet- 
ing small quantity generator crite- 
ria held for a temporary period 
greater than 90 days before treat- 
ment, disposal, or storage else- 
where (40 CFR 264.10), in a tank 
(i.e., any portable device in which 
a material is stored, transported, 
disposed of, or handled). A gen- 
erator who accumulates or stores 
hazardous waste on-site for 90 
days or less in compliance with 40 
CFR 26234(a) (1-4) is not subject 
to full RCRA 

40 CFR 264.191 

40 CFR 264.193-194 
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~d storage (on- (1-4) is not subject to full RCRA stor- 
site) age requirements. Small quantity 
(Continued) generators are not subject to the 90- 

day limit (40 CFR 26234(c), (d), and 
(e)). 

Insped the following: overfilling 
control, control equipment, monitor- 
ing data, waste level (for uncovered 
tanks), tank condition., above-ground 
portions of tanks (to assess their 
structural integrity), and the area 
surrounding the tank (to identify signs 
of leakage). 

Treatment 
(In a unit) 

Repair any corrosion, crack, or leak. 

At closure, remove all hazard waste 
and hazardous waste residues from 
tanks, discharge control equipment, 
and discharge confinement structures. 

Store ignitable and reactive waste so 
as to prevent the waste from igniting 
or reacting. Ignitable or reactive 
wastes in covered tanks must comply 
with buffer zone requirements in 
"Flammable and Combustible Liquids 
Code," Tables 2-1 through 2-6 (Na- 
tional Fire Protedon Association, 
1976 or 1981). 

Storage Prohibitioq: 
Storage of banned wastes must be in 
accordance with 40 CFR 268. When 
such storage OCCUTS beyond one year, 
the owner/operator bears the burden 
of proving that such storage is solely 
for the purpose of accumulating suffi- 
cient quantities to allow for proper 
recovery, treatment and disposal. 

Design and operating standards for 
unit in which hazardous waste is treat- 
ed. (See citations at right for design 
and operating requirements for specif- 
ic unit.) 

40 CFR 264.195 

40 CFR 264.1% 

40 CFR 264.197 

40 CFR 264.198 
..> - 

40 CFR 26850 

Treatment of hazardous waste in a 40 CFR 264.190-192 
unit. cranks) 

40 CFR 264.221 (Sur- 
face Impoundments) . 
40 CFR 264.251 
(Waste Piles) 
40 CFR 264.273 (Lan. 
Treatment Unit) 
40 CFR 264343-345 
(Incinerators) 
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Treatment 
(in a unit) 
(Continued) 

Treatment (when Treatment of waste subject to ban on 
Waste be land disposal must attain levels 
Land Disposal) achievable by best demonstrated avail- 

able treatment technologies (DBAT) 
for each hazardous constituent in each 
listed waste, if residual is to be land- 
disposed. If residual is to be further 
treated, initial treatment and any 
subsequent treatment that produces 
residual to be treated need not be 
DBAT, if it does not exceed value in 
constituent concentration in waste 
extract Table for each applicable 
water. (See 51 FR 4.0642, November 
6, 1986.) 

Disposal of contaminated soil and 
debris resulting from CERCLA 
response actions or RCRA correc- 
tive actions is subject to land 
disposal prohiiitions and/or treat- 
ment standards for solvents, 
dioxins, or California list wastes 
unit November 8, 1990 (and for 

gust 8, 1990). 
first third Wastes until AU- 

All wastes listed as hazardous in 
40 CFR 261 as of November 8, 
1984, except for spent solvent 
wastes and dioxin-containing 
wastes, have been ranked with 
respect to volume and intrinsic 
hazards, are scheduled for land 
disposal prohibition and/or treat- 
ment standard determinations as 
follows: 

Solvents and dioxins Nov 8,1986 
California list wastes Jul8,1987 
One-third of all Aug 8,1988 
ranked and hazardous 
wastes 

Underground injec- Aug 8,1988 
tion of solvents and 
dioxins and California 
list wastes 

CERCLA response Nov 8,1988 
action and RCRA correct- 
ive adion soil and 
debris 

Two-thirds of all Jul8,1989 
ranked and listed 
hazardous wastes 
AU remaining May 8,1990 
ranked and listed 
hazardous wastes 
identified by 
characteristic under 
RCRA section 3001 

40 CFR 264.601 (Mi- 

Units) 

Units) 

cellaneous Treatment 

40 CFR 2654573 
(Thermal Treatment 

40 CFR 268.10 
40 CFR 268.11 
40 CFR 268.12 
40 CFR 268.41 
40 CFR 268 (Subpart 
D) 

51 40641 
52 FR 25760 

, 
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Actionsb Requirements Prerequisites for ApplicabfiQ@ Citation 

Treatment (when 
Waste will be 
Land Disposal) 
(Continued) 

Treatment (when BDAT standards for spent solvent 
Waste will be wastes and dioxin-containing wastes 
Land Disposal) are based on one of four technologies 
(Continued) or combinations: for waste waters, (1) 

stem stripping, (2) biological treat- 
ment, or (3) carbon absorption [alone 
or in a combmation with (1) or (2)]; 
and for all other wastes, (4) incinera- 
tion. Any technology may be used 
however, if it will achieve the concen- 
tration levels specitied. 

Worker Safety Occupational Safety and Health pro- 
gram for DOE contractor employees 
atgovernment-ownedcontractor-oper- 
ated facilities. 

* 

Health and Safety Plan must be sub- 
mitted. 

Any hazardous waste Within 6 
or identified waste months of 
RCRA section 3001 the date 
after November 8, of identi- 
1984 fication 

or listing 

DOE 5483.M 

..*- 

29 CFR 1910.120 



TABLES E-5A AND E-5B 
F039 HAZARDOUS WASTE STANDARDS 

FROM 40 CFR 268.41 AND 268.43 



3 268.41 

-c 
I 
e - - 
C s 
1 

a 

I- o 
4 

c X 
W 
W 
I- m 
5 
2 
m 
z 
0 
I- 
4 
a 
I- z 
W 
0 
Z 
0 
0 
c 
2 
W 
3 

I- tn 

- 
- 

c 

8 
5 

I 
w' 

0 

m 
I- 

W 2 

-x 

- 
z 
tD 
CU 

40 Ch. I (7-1-92 Edition) 

D a a 

V 
c 

- 
n a a 

V - c 

n 
& 
c 

V - 
a n  fBB g 8,-- 

-999 - - - o o o < < < < < < < < < < < < < <  v v v v v v z z z z z z z z z z z z z z  

. . . . .  . . .  

794 

TABLE E-5A 



Environmental Protection Agency 9 268.43 

817 

TABLE E-5A '(continued) 



0 248.43 

U 
0 
3 c 
C 
- 
I 

s 

2 

I 
Q) 
W 
I- 
o.) 

I 
m 

0 
a 

2 

c < 
c z 
W 
0 B 
c 
z W 
2 
I- 
u) 
2 
0 
0 

t 

I 
3 
0 
0 
!? m 
i 
I- 

o v: 
a0 
(D 
cu 

818 

TABLE E-5B 



Environmental Protadion Agency 

819 

TABLE E-5B (continued) 



40 CFR Ch. I (7-1-92 Edition) 5 268.43 

U m 
3 
C - - 
5 

1 

I 
Q) 
W 
I- 
01 

z 

0 

a 

Q) z 
I- < 
t z 
w 
0 z 
0 
0 
t- z 
W E 
Q) z 
0" 
3 

I 
0 
0 
W -I 
m < + 
s 
c) 

u3 
(D 
cu 

a20 

TABLE E-5B (continued) 



821 

TABLE E-5B (continued) 



8 26143 40 O R  UI. I (7-1-92 Edition) 

I :;;;;;:;; 
: : 
: : - - -  . .  --- . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  

:I 

- 
8 
X 

N 0 
0 X 

a22 

TABLE E-5B (continued) 





APPENDIX F 

TABLE OF CONTENTS 

Description 

Spill Control Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Stormwater Collection and Storage Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Treatment Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

Alternative Water Transfer Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

Monitoring Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 

8 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  

APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

Spill Control Options 

Option 4.4.3 Construct Centralized Tank Farm for Spill Control/Capture 

A. Option Components and Basis of Conceptual Design 

Storage - The volume of tankage required for this option could vary between wide 
limits. For instance, to provide the existing "live" capacity in the spill control ponds 
(A-1, A-2, B-1, B-2 and C-2) would require 69.5 acre-feet of storage. 

For the A- and B-series ponds, 20.5 acre-feet is required. This volume is equivalent to 
the basin runoff generated by a 1- to 2-year storm which would require 6.7 million 
gallons of tankage and a major construction effort. The peak runoff rate associated 
with a 1- to 2-year, 6-hour storm is approximately 80 cfs in each drainage, but, it is not 
practical to pump at 80 cfs because of the size of pump required. Since this pumping 
rate cannot practically be achieved, runoff contaminated by spills will still need to be 
diverted to  the existing spill ponds for temporary storage. 

The C-2 pond accepts both spills and normal stormwater runoff. T o  equal its live 
capacity of 49 acre-feet in tanks would be impractical. The peak runoff rate to C-2 is 
also beyond the practical scope for diverting stormwater (i.e., 40 cfs for a 5-year event). 

This option could be altered enough to be beneficial and feasible by using a lower 
pumping rate and smaller storage tanks (250,000 gallons). The dimensions of a 250,000- 
gallon tank are 42 feet in diameter and 24 feet high. A single tank would serve each 
of the A-, B- and C-series drainages as a primary response measure. The existing spill 
control ponds would be maintained for initial capture and reserve capacity. Water in 
the tanks would be sampled, treated if necessary and then either discharged or disposed. 

Piping - Approximately 4500 feet of 8-inch diameter PVC pipe would be required to 
carry flows from Ponds A-1, B-1 and C-2 to the centralized tanks. 

Pumps - Three pump stations rated at 1600 gallons per minute (gpm) each would be 
utilized to pump water from A-I, B-1 and C-2 to the centralized tanks. These high- 
volume pumps would be effective in isolating a nominal amount of contaminated 
runoff. 

B. Conceptual Cost Estimate 

Tankage @I $l/gallon $750,000 
Piping @I $30/foot 135,000 
Pumps @I $70,OOO/cfs or $25O,OOO/pump station 750.000 

$1,635,000 
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DESCRIPTIONS OF RETAINED OPTIONS 

(Continued) 

C. Comparative Analysis Criteria 

c. 1 

c.2 

c.3 

c.4 

c.5 

C.6 

Risk Reduction 

This option would provide additional spill control/capture facilities since the 
existing spill containment pond network would need to remain in place as a 
back-up system. The use of tanks would allow a spill to be isolated from the 
environment to a greater extent than is possible with the ponds. 

Funding and Schedule Constraints 

A centralized tank can be implemented over a period of time since the existing 
spill control ponds will remain as a back-up system. Additional tanks could be 
added later. Earthwork will be required to prepare a site for the tanks. 

Cost-effectiveness 

A centralized tank farm would require more piping than the placement of 
separate tanks on each drainage, but less site preparation for tank construction. 

Versatility 

This option would add versatility to Rocky Flats Plant’s (RFP’s) pond 
management system since it would allow a spill to be contained and isolated 
while allowing the existing ponds to be available to capture a second spill or 
contaminated storm runoff event. 

Operable Unit (OU) Interactions 

This option would be independent of all known OU actions. 

Waste Generation 

Sediments would be deposited in the existing ponds and would require 
maintenance over time. Significant sediment accumulations would not be 
expected in the tanks. 

2 
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(Continued) 

, 

Option 4.4.4 Construct Tanks for Spill Control/Capture on Each Drainage 

A. Option Components and Basis of Conceptual Design 

Storage - The volume of tankage required for this option could vary. T o  equal the 
existing "live" capacity in the basin spill ponds (A-1, A-2, B-1, B-2 and C-2) would 
require 69.5 acre-feet of storage. For the A- and &series ponds, this volume is 
equivalent to the runoff generated by a 1- to 2-year storm and would require 6.7 
million gallons of tankage and a major construction effort. The peak runoff rate 
associated with a 1- to &year, 6-hour storm is approximately 80 cfs in each drainage, 
but, it is not practical to pump 80 cfs because of the size of pumps required. Since this 
pumping rate cannot practically be achieved, runoff contaminated by spills would still 
need to be diverted to the existing spill ponds for temporary storage. 

Similar conditions exist on the C drainage where 49 acre-feet of the live storage is 
currently available: The peak inflow rate for a 5-year storm is 40 cfs. Pumping at the 
peak flow rate and providing equivalent storage would not be practically feasible. 

This option could be altered enough to be beneficial and feasible by using a lesser 
pumping rate and smaller storage tank capacity in each of the basins (250,000 gallons). 
The dimensions of each tank in each of the three drainage basins would be 42 feet in 
diameter and 24 feet high. 

Piping - Approximately 500 feet of 8-inch diameter PVC pipe will be required to carry 
flows from a pump station just upstream of each of the ponds (A-1, B-1 and C-2) to  the 
tanks. 

Pumps - Three pumps, one for each tank, would be required. These pumps would be 
rated at 1600 gpm so that they could be able to isolate a nominal amount of 
contaminated runoff. 

B. Conceptual Cost Estimate 

Tankage @ $l/gallon 
500 feet Piping @ $30/foot 
Pumps @ $70,OOO/cfs or $250,00O/pump station 

$ 750,000 
15,000 

750,000 
$1,5 15,000 

f 
t 

3 
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(Continued) 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

This option would provide additional spill control/capture facilities since the 
existing spill containment pond network will need to remain in place as a back- 
up system. The use of a tank allows a spill to  be isolated from the environment 
to a greater extent than is possible with the ponds. This option provides larger 
storage capacity compared to Option 4.4.3. 

C.2 Funding and Schedule Constraints 

Tanks could be installed over a period of time, since the existing spill 
containment ponds would remain as a back-up system. Additional tanks could 
be added later. A considerable amount of earthwork would be required to 
prepare a site for tanks of this size. 

C.3 Cost-effectiveness 

Tanks placed in each basin would require less piping than a centralized tank 
farm, but a centralized tank location would require less site preparation for 
construction. This option can be compared directly to Option 4.4.3 (construct 
centralized tank farm for spill control/capture) for cost-effectiveness. This 
option results in a greater expense since a higher percentage of cost would be 
devoted to tanks rather than pumps and piping. 

C.4 Versatility 

This option is versatile since it would allow a spill to be contained and isolated 
and keep the existing ponds available to capture a second spill or contaminated 
storm runoff event. This option provides more versatility than a centralized 
tank farm because it places a separate spill containment tank in each basin and 
provides a greater total volume of tanks. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 

4 
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(Continued) 

C.6 Waste Generation 

Sediments would tend to accumulate in the existing ponds and would require 
maintenance over time. Significant sediment accumulations would not be 
expected in the tanks. 

Option 4.4.8 Utilize Existing Ponds A-1, A-2, B-1 and B-2 for Spill Control/Capture 

A. Option Components and Basis of Conceptual Design 

Storage - Utilize existing ponds for storage and maximize "live" storage to the extent 
possible. The current maximum drawdown is to the 30 percent capacity level for all 
spill containment ponds. An analysis should be conducted to determine if this 
maximum drawdown can be increased for any or all of the spill containment ponds in 
order to provide more ''live'' storage. 

B. Conceptual Cost Estimate 

Negligible costs would be required to implement this option. 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

This option would provide two storage facilities in series on each of the A and 
B drainages. The C drainage would have a single storage pond. This would 
allow for system redundancy which increases the opportunity for isolation of 
a spill. This option could provide additional spill control/capture volume by 
utilizing more "live" storage than currently exists and would not depend on 
pumps or pipes to capture contaminated runoff. 

C.2 Funding and Schedule Constraints 

This option requires minimal expenditure and could be implemented 
immediately. Funding should be provided to address dam maintenance and dam 
safety concerns which were raised in the Army Corps of Engineers (COE) 
report released in 1993 (COE, 1993). 

5 
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Cost-effectiveness 

This option could be implemented for minimal cost and would provide effective 
spill control storage. Providing storage in ponds is more economical than 
storage in tanks. 

Versatility 

The use of four spill controVcapture ponds is a versatile option because it 
allows for runoff contaminated by spills to be isolated from the remainder of  
the pond system. 

OU Interactions 

This option would be independent of all known OU actions. 

Waste Generation 

Sediments would accumulate in the ponds and would require maintenance over 
time. 

Option 4.4.9 Consolidate Existing Spill Control Ponds to One Per Drainage 

A. 

,B. 

Option Components and Basis of Conceptual Design 

Storage - Consolidation of ponds would most likely involve enlargement of the largest 
spill pond on each drainage, namely Ponds A-2 and B-2. Providing a comparable 
storage volume to that provided by the existing ponds would require an increase in 
Pond A-2’s volume by 3 acre-feet (a 20 percent enlargement), resulting in a depth 
increase of 1 foot, and an increase to Pond B-2’s volume by 1.1 acre-feet (a 20 percent 
enlargement), resulting in a I-foot increase in depth. 

Conceptual Cost Estimate 

A-2 enlargement @ $5O,OOO/acre-foot 
B-2 enlargement @ $5O,OOO/acre-foot 

$150,000 
60.000 

$210,000 

6 
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C. Comparative Andysis Criteria 

C.l Risk Reduction 

This option could provide a simplified operating procedure for spill control/ 
capture and would reduce the number of sampling locations. However, this 
option would limit system redundancy by leaving no volume in reserve for 
spills and less ability to isolate spills as compared to two ponds per drainage. 

C.2 Funding and Schedule Constraints 

Should modification of the dams be required for sdety, these activities could 
disturb or cover existing sediment which may be contaminated (COE 1993). 
The dam might have to be bypassed during construction. 

C.3 Cost-effectiveness 

The cost of consolidating storage facilities would not be offset by any increase 
in spill volume. 

C.4 Versatility 

This option would be less versatile operationally for isolating spilled material 
than Option 4.4.8 (Utilize Existing Ponds A-1, A-2, B-1, B-2 and C-2 for Spill 
Control/Capture). It would also be less versatile for longer-term clean-up 
operations which may require the use of one pond for spill control while the 
other is remediated. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 

Future sediment deposition would go to only one spill containment pond 
location per basin rather than two per basin. The amount of sediment 
deposited would not increase or decrease from existing conditions. 

7 
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, 

Stormwater Collection and Storage Options 

Option 4.5.1 Maintain and Continue Using Existing On-line Stormwater Ponds 

A. Option Components and Basis of Conceptual Design 

Monitoring - This option would implement recommendations from the Corps of 
Engineers report (COE 1993) concerning increased monitoring of the phreatic water 
surface in the terminal ponds dam embankments through the installation of 
piezometers and continued analysis of structural integrity to  assure dam safety. 

Surface Water System Improvements - This option would provide modifications to the 
following bypass pipes or channels as follows: 

0 A-series Ponds - Increase the capacity of the A-series .bypass pipe which 
normally carries flow past the spill containment ponds (A-1 and A-2) to Pond 
A-3. This is a 42-inch corrugated metal pipe (CMP) with a capacity of 90 cfs. 
When the capacity is exceeded, which begins to occur during a six-hour storm 
event with a return period of two years, excess flows begin to fill A-1 and 
sometimes A-2. This can reduce or eliminate the available live volume for spill 
controVcapture and may increase the volume of water requiring treatment, 

Improvements would include modifications to the existing gate structure and a 
concrete-lined channel. Details of this option are contained in the Drainage and 
Flood Control Master Plan (EG&G, 1992). 

B-series Ponds - Increase the capacity of the B-series bypass pipe which normally 
carries flow around Ponds B-1, B-2 and B-3 to B-4 and B-5. This bypass pipe is 
a 48-inch CMP with a capacity of 160 cfs. When the capacity is exceeded, 
which begins to occur for a six-hour storm event with a return period of five 
to ten years, excess flows will enter B-1, B-2 and B-3. This can reduce or 
eliminate available live volume for spill control/capture and for isolation of STP 
effluent storage. 

These improvements would include a new concrete-lined channel as detailed in 
the Drainage and Flood Control Master Plan (EG&G, 1992). 

8 
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(Continued) 

0 C-series Ponds - The Woman Creek Bypass Canal (WCBC) is designed to  carry 
flow from Woman Creek around Pond C-2. Pond C-2 captures flow from the 
south side of the plant site via the South Interceptor ditch. WCBC features a 
concrete stream diversion structure immediately upstream of Pond C-2 which 
diverts Woman Creek flows through seven 60-inch culverts to the bypass canal. 
As originally constructed, the capacity of the WCBC was in excess of the 100- 
year, &hour peak flow of 730 cfs. A recent EG&G report, "Woman Creek 
Bypass Canal Report 1991" (SWD-008-92), dated June 18,1992 by Doug Murray 
(EG&G), describes large reductions in the flow capacity due to vegetation 
growth and related vegetative debris. The report also states that current flow 
capacity is estimated at 260 cfs, or slightly less than the 25-year return period 
flow. When this capacity is exceeded, flows begin to enter C-2, potentially 
reducing the ability of C-2 to contain stormwater runoff of spills from the 
south side of the plant site and mixing stormwater with potentially 
contaminated water requiring testing and possibly treatment. 

A component of this option would be to take immediate measures to restore 
the capacity of the WCBC. There are also deficiencies due to vegetative growth 
in the West Interceptor Canal and the West Walnut Creek Bypass Canal (both 
are west of the plant site) and the South Interceptor Ditch leading to Pond C-2. 
These problems should also be remedied as part of this option. The 
components of this improvement are detailed in the Drainage and Flood 
Control Master Plan (EG&G, 1992). 

B. Conceptual Cost Estimate 

Dam Safety Monitoring $ 100,000 

A-series ponds 1,000,000 
Surface Water System Improvements 

B-series ponds 900,000 
C-series ponds (restore capacity of 500,000 
South Interceptor Ditch and Woman 
Creek Bypass Channel) 

Clean out 2 channels west of plant site 500.000 
$3,000,000 

9 
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C. Comparative Analysis Criteria 

C.l Risk Reduction 

The measures included in this option would increase the ability of the 
stormwater ponds to receive the stormwater, thereby allowing the spill ponds 
to be available for their intended purpose. The improved bypass capacity would 
reduce the potential for stormwater flows to overwhelm the spill control ponds 
and carry contaminants downstream. 

C.2 Funding and Schedule Constraints 

Existing systems could remain operational during the construction phase and 
would not impede current pond management. Projects could be implemented 
in phases. 

C.3 Cost-effectiveness 

This option would provide immediate, recognizable benefits for a relatively low 
cost. 

C.4 Versatility 

This option would provide versatility by addressing problems associated with 
stormwater management, as well as spill control/capture. This option would 
increase the ability to isolate and monitor STP effluent as needed. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 

Sediments would accumulate in the ponds and bypass canals and would require 
periodic maintenance. Erosion would be controlled during construction 
activities. 

10 
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I 

Option 4.5.4 Consolidate Existing Stormwater Ponds to One Per Drainage 

A. 

B. 

C. 

Option Components and Basis of Conceptual Design 

Storage - Consolidation of ponds would most likely involve enlargement of the largest 
o f  the existing ponds, namely A-4 and B-5. Pond C-2 would not be modified since it 
is currently the only stormwater pond on the C drainage receiving core area runoff. 
T o  provide a comparable volume of storage provided by the existing ponds would 
require an increase in Pond A-4’s volume by 35 acre-feet (a 35 percent enlargement), 
resulting in a depth increase of 7.5 feet, and an increase of 1 acre-foot to Pond B-5’s 
volume (a 2 percent enlargement), resulting in a 0.2-foot increase in depth. 

Conceptual Cost Estimate 

A-4 enlargement @ $50,000/acre-foot 
B-5 enlargement @ $50,000Jacre-foot 

Comparative Analysis Criteria 

$1,750,000 
50,000 

$1,800,000 

C.l Risk Reduction 

Consolidating stormwater ponds can provide a simplified operating procedure. 
The safety of the existing stormwater dam can also be addressed by this option. 
However, hazards associated with a dam failure would be increased since all 
basin storage would be located in one pond. This option would reduce the 
number of sampling points. 

Consolidating the ponds could result in contamination to larger volumes of 
water, possibly resulting in increased treatment requirements. This option 
would reduce system redundancy and lessen reserve storage potential in the 
event of contamination. 

For this option, future sediment deposition would accumulate in only one 
stormwater location per basin. This option would mean the loss of  the 
capability to isolate STP effluent in Pond B-3. 

11 
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C.2 Funding and Schedule Constraints 

The proposed modification of the terminal dam could disturb existing sediment 
which may be contaminated. Flows would have to bypass the terminal pond 
during construction. 

C.3 Cost-effectiveness 

The costs would not be offset by any increase in storage volume. 

C.4 Versatility 

This option would be less versatile for isolating incoming flows for monitoring 
and/or treatment than Option 4.5.1 (maintain and continue using existing on- 
line stormwater ponds). 

C.5 OU Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 

Future sediment deposition would accumulate in only one pond location per 
basin. This project would require moving large quantities of earth, and may 
create waste which may not be disposed on-site. 

Option 4.5.12 Construct Storage Tanks for STP Effluent Only 

A. Option Components and Basis of Conceptual Design 

Storage - The volume of storage required for this option is a function of the incoming 
effluent flow rate and the required holding time. Assuming these tanks would be used 

be batch-sampled rather than continuously-sampled, the tanks would be sized by 
computing the product of inflow and holding time. A reasonable turnaround time for 
Segment 5 analytes which include organics, metals and radionuclides is 21 days. Using 
a design flow of 0.15 million gallons per day (MGD) and a contingency factor of 25 
percent, a storage volume of 4 million gallons would be required. Four one-million- 
gallon tanks (each sized at 80 feet diameter and 28 feet tall) would occupy at least 1 acre 
of land. 

, on a routine basis (rather than for "upsets" or spill collection) and that any tank must 

12 
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Pumps - A pump station rated at 250 gpm would be required to keep pace with the 
rate of STP effluent discharge and to deliver the discharge to the tanks. 

B. 

C. 

Conceptual Cost Estimate 

Tanks @ $l/gallon 
Pump station @ $50,000 each 

Comparative Analysis Criteria 

c. 1 

c.2 

c.3 

c.4 

$4,000,000 
50.000 

$4,050,000 

Risk Reduction 

Reducing or eliminating STP effluent discharges from the B-series pond system 
would reduce nutrient loadings which routinely cause algae blooms in the 
ponds. Discharges from the tanks could be sent directly to Segment 4 following 
sampling. 

Potential STP effluent upsets would be independently contained and would not 
impact routine stormwater management operations. 

Funding and Schedule Constraints 

This option’s use of four tanks would allow it to be implemented over a period 
of time. Each tank could come on-line at different times. 

Cost-effectiveness 

There would be a high cost to this option without substantial justification. 
High operations and maintenance costs would be incurred for repairing, 
cleaning, disinfecting, inspecting and operating these tanks. 

Versatility 

These tanks would need to be dedicated to STP effluent and would not be 
available for stormwater-related spill control (in order to avoid commingling of 
clean effluents with contaminated stormwater) and thus the option would have 
limited versatility. 

13 
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C.5 OU Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 

Soil disturbance would occur during site preparation for tank construction. 
Maintenance activities would include periodic disposal of accumulated sediment 
in the tanks. 

Treatment Options 

Option 4.6.1 Construct Mobile Treatment Units for Multi-pond Use 

A. . Option Components and Basis of Conceptual Design 

Mobile treatment units would be utilized as needed to address stormwater (or spills in 
spill containment ponds) which does not meet water quality standards for discharge or 
transfer. 

Pumps - Two to three portable/submersible pumps of varying sizes (15/50/100 gpm) 
would be required for pond pumping. 

Piping - Approximately 200 to 300 feet of flexible piping would be needed to transfer 
water to mobile unit from the pond(s) and to the discharge point from the mobile unit. 

Treatment Units - Single or multiple mobile units would be necessary for processes 
including pretreatment and multi-stage treatment depending on constituents and 
volumes to be treated. A rented mobile treatment unit used at RFP may not be able 
to be cost-effectively decontaminated and used elsewhere. The purchase cost is 
therefore a consideration of this option. 

Power Source - 220 volt wiring or a generator would be required. 

14 
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Conceptual Cost Estimate 

Rental of a 15-gpm multi-stage (e.g., ion $750 to  
exchange/GAC/precipitation) system with operator IOOO/day 

Purchase of a mobile 15-gpm multi-stage 
exchange/GAC/precipitation) system with operator 150,000 

Total Costs are dependent on the 
duration of treatment operations. 

Pumps and piping 20.000 

Comparative Analysis Criteria 

c. 1 

c.2 

c . 3  

Risk Reduction 

Minor risk reduction is expected from this option because it is unlikely that 
treatment could reduce contaminants of concern (COCs) to significantly lower 
levels than the capabilities of the current technology and facilities. However, 
mobile treatment unit(s) offer the most strategic method for addressing COCs 
at problem areas when detected. This option may also reduce risk associated 
with slug discharges resulting from spills. 

Funding and Schedule Constraints 

Renting a few portable treatment systems would minimize capital construction 
costs. Construction/Assembly of the system could involve a long lead time 
because of the uniqueness of the system and the small number of contractors 
with this type of design/construction expertise. 

Cost-effectiveness 

Mobile treatment units could allow treatment of multiple sources with one unit, 
thereby resulting in higher cost effectiveness over using individual systems for 
each source. Mobile treatment systems could also contracted from suppliers of 
such services which would be economical. Cost-effectiveness would nonetheless 
be low, however, due to the low COC levels. Cost-effectiveness would be 
further reduced if a variety of portable systems are required to ensure treatment 
for an acceptable range of COCs. Another reduction in cost-effectiveness would 
o a r  if numerous systems are required to treat a single source if portable 
systems are purchased for stand-by use, or if extensive influent storage is 
required. 

15 
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It is possible that if a mobile treatment unit is used to treat a highly- 
contaminated volume of water, the unit could not be decontaminated to  an 
acceptable level for use by the contractor elsewhere and would need to be 
purchased. 

Versatility 

This option would be extremely versatile because multiple sources could be 
addressed with a single system. Multiple stage systems would be most versatile 
because they would be applicable to a wide range of COCs. Treatment could 
also be contracted on an as-needed basis. 

OU Interactions 

This option is independent of all known OU actions. 

Waste Generation 

Depending on the treatment type implemented, filter cake or spent medias may 
be classified as low-level wastes. Waste volumes would be minor because of low 
constituent levels. 

Option 4.6.2 Construct Individual Treatment Facilities at Each Pond 

A. Option Components and Basis of Conceptual Design 

Storage - 1000 to 2000 gallons of influent storage (equalization) would be required at 
each treatment facility. 

Piping - To transfer water to the treatment system from influent storage and to the 
discharge point from treatment system, approximately 1000 total feet of piping would 
be required. 

Pump Stations - Pumps and controls would be required at each pond with 
approximately 100 gpm capacity each. A 100-gpm pumping rate would be consistent 
with the expected treatment rate. 

Treatment Systems - Multi-stage treatment facilities would be housed in a completely 
enclosed structure. Facilities could be shared by 2 to 3 ponds, depending on locations, 
to reduce costs. 

16 
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Power Source - 220-volt wiring or a generator would be required. 

B. Conceptual Cost Estimate 

4-5 Storage facilities @I $20,000 each 

Pumps @ $70,00O/cfs or $20,000 each 

$100,000 
Piping @ $3o/foot 30,000 

100,000 
4-5 Treatment facilities @I $5M-$10M each 35.000.000 

$35,230,000 

Annual operation and maintenance costs $250,000 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

Only minor risk reduction is expected because it is unlikely that treatment 
could reduce COCs to significantly lower levels than the capabilities of the 
current technology and facilities. This option may reduce risk associated with 
slug discharges resulting from spills. Individual treatment systems will allow for 
optimum design capacity and technology. 

C.2 Funding and Schedule Constraints 

Individual treatment systems would be relatively expensive with total costs for 
all required facilities ranging from $5-50 million and would stretch the 5-year 
time frame due to construction requirements. 

C.3 Cost-effectiveness 

Placement of individual systems near sources would be cost-effective with 
respect to piping and pumping costs. Cost-effectiveness would be low, however, 
because the already low COC levels are not likely to be greatly reduced. Cost- 
effectiveness would be further reduced if extensive influent storage is required. 
Individual permanent systems would also be relatively expensive when 
compared to a mobile treatment unit. 

t 
I 
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OU 2 Treatment 
Facility 

OU 4 Treatment 
Facility 

374 Evaporator 

Versatility 

45 gpm, 24 hrs./day, neutralization, 
330 daydyr. precip./co-precip., 

sedimentation, 
microfiltration, GAC 

straining, evaporation 
(VC and flash evap.) 

evaporation 

51,OOO gd/day, 150 - 
365 daydyr. 

None decontamination, 

Versatility would be less than for mobile rented (or purchased) treatment units 
because those units could be requested for a specific treatment need following 
sampling. 

OU Interactions 

This option is independent of all known OU actions. 

Waste Generation 

Depending on the treatment type implemented, filter cake or spent medias 
could be classified as low-level wastes. Waste volumes would be relatively 
minor because of low constituent levels. 

Use Existing OU Treatment Facilities 

A. Option Components and Basis of Conceptual Design 

Treatment Systems - This option would utilize treatment systems currently available 
at the RFP including: OU 1, OU 2 and OU 4 treatment facilities. 

In addition to OU treatment facilities, the 374 Evaporator was also evaluated for 
available capacity and potential use. The following table shows the characteristics of 
the existing OU treatment facilities and the 374 Evaporator: 

ion exchange, W I oxidation 
30 gpm, 16 hrs./day I OU 1 Treatment 

Facility 

Influent Storage II 

II 15,000 gal. 

10,000 gal. 

1,380,000 gal. 
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I 

Piping - 20,000 feet of piping would be required to transfer pond water to treatment 
systems for maximum versatility. 

Pump Stations - Pumps and controls are required at each pond with approximately 100- 
gpm capacity each. 

Tank Trucks - Tanker truck(s) to haul source water to treatment systems could be a 
viable alternative to pipe systems. 

B. Conceptual Cost Estimate 

Piping @ $30/foot 
Pump stations @ $7O,OOO/cfs 
Treatment systems 
Tank trucks @ $lOO,OOO/truck 

$300,000 
160,000 

0 
200.000 

$360,000-460,000 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

This option would likely result in minor risk reduction because it is unlikely 
that treatment could reduce COCs to significantly lower levels. This option 
could reduce risk of slug discharges resulting from spills. Existing treatment 
facilities would reduce risks associated with COCs for which there is on-site 
treatment technology with available capacity. 

Coordination of treatment of new influent sources with the influent source that 
existing facilities were originally designed to treat would not necessarily reduce 
overall site risks. 

C.2 Funding and Schedule Constraints 

Funding would not be a major issue for this option because only operational 
and maintenance (O&M) costs would increase. O&M cost data for existing 
facilities is not available for evaluation, but it is likely that incremental O&M 
costs would be minimal. 
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C.3 Cost-effectiveness 

Use of existing systems makes the treatment component of this option cost- 
effective. The piping needed to convey water from the ponds to the treatment 
facilities and additional influent storage are the most costly components of this 
option. Trucking water to be treated could be a more cost-effective approach. 

C.4 Versatility 

This option is versatile because it expands capabilities of existing systems to 
include treatment of additional sources. 

C.5 OU Interactions 

This option may impact OU planning efforts by utilizing the remaining 
capacity at existing facilities. This option would require changes to the ROD: 

C.6 Waste Generation 

Waste volumes such as filter cakes and spent media would be increased with 
increased treatment rates. Wastes generated from new sources would be additive 
to current wastes and, therefore, classified similarly to low-level wastes. 

Option 4.6.8 Expand Existing OU Treatment Facilities 

A. Option Components and Basis of Conceptual Design 

This option contains the same basic components which were required for Option 4.6.7, 
including expansion of existing treatment facilities. 

Treatment Systems - OU facilities with potential for expansion include OU 1 (expand 
by 30 gpm), OU 2 (expand by 20 gpm) and OU 4. Additionally, the 374 Evaporator 

/ (expand by IO to 15 gpm) which is located out of the OUs was evaluated for expansion. 

B. Conceptual Cost Estimate 

Discussions with RFP treatment personnel indicate that it would require significant 
capital costs to expand most existing treatment facilities. Costs to expand buildings 
housing treatment equipment may be particularly costly. Expansion costs are wide- 
ranging depending on technologies expanded or added to existing OUs. Such costs are 
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estimated in the range of $100,000 to add additional ion exchange or GAC units to $20 
million to add new technologies in expanded buildings. 

Expansion of the 374 Evaporator facility from 32 gpm to 45 gpm would cost 
approximately $22 million. 

All expansion costs would be additive to costs summarized in Option 4.6.7 which 
would be required to distribute pond water to existing OU treatment facilities. 

C. Comparative Analysis Criteria 

c.1 

c.2 

c.3 

c .4  

Risk Reduction 

Minor risk reduction is expected because it is unlikely that treatment could 
reduce COCs to significantly lower levels. This option could reduce risk 
associated with slug discharges resulting from spills. Existing treatment facilities 
would reduce risks associated with COCs for which there is on-site treatment 
technology that could be expanded. 

Coordination of treatment of new influent sources with the influent sources 
that existing facilities were originally designed to treat might not reduce overall 
site risks. 

Funding and Schedule Constraints 

Expansion of the A-4 tent facility to include new treatment technologies (i.e., 
radionuclide removal) would provide a versatile and strategically located facility. 

Cost-effectiveness 

Expansion of existing facilities, where possible, would be most cost-effective 
than constructing new facilities. Costs to transfer wastes to  existing facilities 
would not be prohibitive. 

Versatility 

This option would be versatile because it expands capabilities of existing systems 
to include treatment of additional sources and allows centralized treatment for 
multiple source streams. 
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Waste Generation 

D R A F T  

Waste volumes such as filter cakes and spent media would be increased with 
increased treatment. Wastes generated from new sources would be additive to 
current wastes and, therefore, classified as low-level waste. 

Consolidate Treatment Facilities at Pond A 4  for Use by Entire Pond System 

A. Option Components and Basis of Conceptual Design 

Treatment Systems - This option would use the existing A 4  system including filter 
bags and GACs. The A 4  system currently contains a fully available capacity of 
approximately 1.7 MGD for organics treatment. This capacity could potentially be 
expanded. 

At a minimum, radionuclides and metals treatment should be added to A4’s treatment 
capabilities. 

Piping - Approximately 10,500 feet of piping would be required to collect pond water 
at Pond A 4  facilities. 

Pump Stations - Pumps and controls at each pond with approximately 100 gpm 
capacity would be required. 

Influent Storage - A relatively large influent storage tank with an approximate 1 MGD 
capacity would be necessary to fully utilize the A 4  treatment facility. 

B. Conceptual Cost Estimate 

Storage facility 
Piping @ $30/foot 
Pump stations @ $70,OOO/cfs 
Treatment facility expansion 

$ 250,000 
315,000 

, 160,000 
2,000,000 

$2,725,000 

Operation and maintenance costs $ 250,000 
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C. Comparative Analysis Criteria 

C.l Risk Reduction 

Risks associated with slug discharges resulting from spills could be reduced. A 
comprehensive and strategically located treatment facility with expanded 
treatment capacity could provide effective risk reduction. 

C.2 Funding and Scheduling Constraints 

A single, large treatment system could be prohibitively expensive; however, 
because the existing A 4  organics treatment system could be expanded for multi- 
stage treatment it would reduce capital costs. 

C.3 Cost-effectiveness 

A single, large system at Pond A-4 would reduce piping and pumping costs. 
Use of A 4  facilities would offer a convenient, centrally located treatment 
system at which there would be no conflicting treatment objectives other than 
treating pond water. Also, there is significant capacity (1.7 MGD) currently 
available at A-4. 

C.4 Versatility 

A single system designed to treat multiple sources would be inherently versatile. 
Simultaneous treatment of multiple sources could be difficult. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 

Wastes generated from new sources would be similar to wastes previously 
generated by the system. Upgrades to the existing system to expand treatment 
capabilities would generate different types of wastes (e.g., metals sludge, 
radionuclides, etc.). 
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Alternative Water Transfer Options 

Option 4.7.1.1 Recycle STP Effluent for On-site Industrial Use 

A. Option Components and Basis of Conceptual Design 

Pumping - Two pumping stations would be required for this option. One pumping 
station of approximately 200 gpm would be required to transfer STP effluent from 
surface storage to the recycle system surge tank. A second pump station of  
approximately 100 gpm would pump water out of the surge tank, through backflow 
preventers, and into the industrial water system against an existing head of 
approximately 50 feet. 

Piping - Approximately 4000 feet of 8-inch diameter piping would be required to 
transfer water to the surge tank. This pipeline could be surface layed, or buried, 
depending on the design life of the system and type of pipe material selected. 

. 

Storage - Storage facilities would be required for this option for STP effluent prior to 
recycling efforts. Additional water storage required for this option would include a 
surge tank estimated at a 100,OOO-gallon capacity, located adjacent to and connected to 
the plant’s industrial water supply header. 

Treatment - STP effluent meeting Segment 5 criteria and other benchmarks identified 
in Table 3-1 would require no treatment other than suspended solids removal prior to 
its use as non-potable industrial water. This would be accomplished by a &stage, multi- 
media filter located just after the first pump station, and sized at 200 gpm. 

Controls - Automatic/Manual controls would be required to prevent overfilling of the 
surge tank. Manual operation of the system would be required to protect pumping 
equipment and monitor effluent storage levels and filter performance. 

B. Conceptual Cost Estimate 
,” 

Construction 
Operations and maintenance/year 

$1,500,000 
200.000 

’ $1,700,000 
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C. Comparative Analysis Criteria 

C.l Risk Reduction 

Health-based reductions in risk would be nominal. STP effluents under this 
option would already meet Segment 5 water quality criteria, and no additional 
treatment (other than sediment filtration) would be employed. Minor risk 
reduction would be possible through reduced downstream discharges. A 
minimal reduction could occur in pond storage levels, thereby reducing dam 
failure risks. 

C.2 Funding and Schedule Constraints 

This option would have minor cost and schedule constraints due to its relatively 
low cost, use of standard construction techniques and use of accepted 
technology. 

C.3 Cost-effectiveness 

This option would be a cost-effective approach to reducing downstream 
discharges and dam safety concerns and would also provide cost savings through 
decreased raw water purchases. However, the demand for recycled water for 
industrial use would likely decrease as industrial operations are phased out. 

C.4 Versatility 

Due to the availability of other recycle sources (from the 374 Evaporators) and 
the limited usage of raw water, this option cannot accomplish the total recycle 
of STP effluent. The maximum available raw water demand at RFT would be 
approximately 17 MG/yr, whereas the STP effluent volume would be 
approximately 55 MG/yr. STP effluent not being recycled would be discharged 
off-site according to current practices. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 
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C.6 Waste Generation 

This option would generate a small volume of waste in the form of used filter 
media and backflush waters from the multi-media filter. Estimated volumes 
would be approximately 5 cubic yards of low-hazard granular filter material 
(sand, grit, etc.) and 800-1000 gallons of non-toxic backwash water annually. 

Option 4.7.1.2 Recycle Pond Water to RFP Industrial Water Supply 

A. 

B. 

C. 

Option Components and Basis of Conceptual Design 

The components and basis of design for this option are identical to those for recycling 
STP discharges (Option 4.7.1.1). Any surface water for which recycling is proposed, 
would require a pump station and filter at the water source location, piping, surge tank 
and controls. 

Conceptual Cost Estimate 

A-3, A-4 or B-5 recycling 
Recycling facilities 
Operations and maintenance 

C-2 recycling 
Recycling facilities 
Operations and maintenance 

Comparative Analysis Criteria 

$2,800,000 
200.000 

$3,000,000 

$1,100,000 
200.000 

$1,300,000 

C.l Risk Reduction 

This option has the same risk reduction potential as Option 4.7.1.1, with the 
following addition: 

Average annual stormwater runoff collected and discharged at RFP is 
approximately 120 million gallons WG). Runoff is divided between 
drainages as follows: A-series - 55 MG, B-series - 45 MG, C-series - 20 
MG. With an estimated industrial usage of 17 mg per year, no drainage 
could routinely achieve zero discharge, although during drier years, zero 
discharge of Pond C-2 would be achievable. 
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Option 4.7.1.4 Directly Spray Evaporate Pond Water (Aerosol Spray Method) On-site 

A. Option Components and Basis of Conceptual Design 

Storage - This option assumes that storage facilities would be the existing surface water 
impoundments. 

Piping - Piping to supply water to the spray heads would use &inch diameter 
aluminum or highdensity polyethylene pipe. A &inch centrifugal pump would supply 
approximately 1200 linear feet of pipe with spray heads at 30- to 40-foot intervals. 

Pumps - Either diesel-powered or electric-powered pumps capable of delivering 200-gpm 
flow rates and 30-35 psi pressure would be required for an aerosol spray system. 

Spray Heads - Spray heads would be high-volume, riser-type. atomizing spray, in order 
to maximize the volume of water evaporated. 

System Layout - The system would spray water over the pond from which it came. 
Piping with spray heads could be located adjacent to the pond, or designed to float in 
the pond. Edge-located piping would be easier to install, maintain and operate. 

Controls - Spray systems would be manually operated (start and stop) to ensure they 
are not operated in weather conditions which are not suitable for evaporation. 

B. Conceptual Cost Estimate 

Construction cost is estimated at $300,000 to $400,000 per pond. Utilizing 4 ponds 
will result in a total cost of $1,200,000 to $1,600,000. 

O&M costs are estimated at $30,000 to $40,000 annually using plant site staff. 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

Health-based reductions in risk would not be expected for water meeting 
Segment 5 standards. Spray evaporation operations would reduce or eliminate 
transfers between nondischarging ponds. Reduced pond storage levels would 
also improve dam safety. 
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Funding and Schedule Constraints 

This option would have no cost or schedule constraints due to its low cost, low 
level of technology and ease of installation. 

Cost-effectiveness 

This option would not be a cost-effective method of reducing downstream 
discharges from stormwater ponds, and would only be cost-effective for small- 
volume ponds (Le., spill control ponds) for which lowered pond levels may 
prevent the need to discharge or transfer from these ponds. 

Versatility 

Spray evaporation systems could be installed and operated at any pond meeting 
the required water quality criteria. Each spray head would be capable of 
evaporating 100 to 150 gallons per day (gpd) on an average basis. Limitations 
due to climatic conditions would result in seasonal operations (approximately 
April-October) and a need to store water prior to evaporation. A typical system 
comprising 40 heads and operated 180 days per year could evaporate 
approximately 900,000 gallons annually. 

OU Interactions 

This option interacts with planning and management aspects of OUs 5, 6 and 
7,  but does not preclude any actions to be taken during characterization or 
remediation of those OUs. 

Waste Generation 

No wastes would be generated by this option. 

,Option 4.7.1.5 Mechanically Evaporate Pond Water (Evaporative Coolers) On-site 

A. Option Components and Basis of Conceptual Design 

Pumping - Either diesel or electric-powered pumps would be required to pump water 
from storage to a new evaporator. 
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Evaporator Design - Mechanical evaporators would require heat inputs to  promote 
evaporation. An evaporator capable of evaporating 10 MG/year (a typical size) would 
require a dependable source of energy in the form of  waste heat, electrical energy, or 
other sources of power. System components would typically include pumping and feed 
controls, heat exchangers, heating elements, controls, recirculation piping, pre-filtration 
equipment and corrosion protection features. 

B. Conceptual Cost Estimate 

A 10 MG/year evaporator is conceptually estimated at $20-25 million, based on 
previously prepared estimates and industry guidelines. 

O&M costs are estimated at $400-500 thousand per year using plant site staff. 

C. Comparative Analysis Criteria 

c . 1  

c.2 

c . 3  

Risk Reduction 

The risk reduction potential for mechanical evaporation would be minimal. 
Evaporated water would meet Segment 5 water quality criteria and other 
benchmarks identified in Table 3-1 prior to evaporation. 

Funding and Schedule Constraints 

The high level of funding required for this option, the large scale of 
construction effort involved, and the expected permitting requirements for this 
option all impose significant schedule constraints on this option. An estimated 
completion schedule is 3 to 5 years. 

Cost-effectiveness 

Mechanical evaporation of water meeting Table 3-1 benchmarks would not be 
cost-effective and would not represent a reasonable reduction in risk for the 
money spent. 

f 
i 
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(Continued) 

Versatility 

Mechanical evaporators are large facilities that would require a high level of 
operational control to ensure they are functioning properly, cannot be relocated, 
and cannot be expanded beyond design capacity. Their versatility in addressing 
changing water management needs would be low. These evaporators could not 
be used for contaminated water. 

OU Interactions 

This option wold be independent of all known OU actions. 

Waste Generation 

Waste generated from operations (in the form of concentrates or sludges) or 
cleaning could be regulated iind difficult to dispose or store. 

Option 4.7.1.8 Transfer Interior Ponds to Pond A-3 to Maintain Spill Control Capacity 

A. Option Components and Basis of Conceptual Design 

This option transfers water meeting imposed water quality control criteria from interior 
spill control ponds to Pond A-3 for eventual discharge. 

Pumping - A portable pump station of approximately 500 gpm would be required to 
transfer water from Pond A-2 to Pond A-3. Due to lack of electrical power 
availability, this pump would operate on gasoline or diesel fuel. 

Piping - Transfer piping consisting of approximately 300 additional feet of &inch 
diameter high density polyethylene (HDPE) pipe would be required to create a 
discharge point to Pond A-3. 

.B. Conceptual Cost Estimate 

Pump station 
Valving 
Piping 

$40,000 
1,000 
1,000 

$42,000 
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C. Comparative Analysis Criteria 

C.l Risk Reduction 

Transferring water that meets benchmarks identified in Table 3-1 would present 
no significant risk to human health and the environment. 

C.2 Funding and Schedule Constraints \ 

Due to its low cost, there would be no cost or schedule constraints for this 
option. 

C.3 Cost-effectiveness 

This option is a cost-effective method of maximizing available spill control 
capacity, thereby providing maximum protection to downstream waters. 

C.4 Versatility 

The pipeline used for this option could also be used to transfer water which 
requires treatment. 

C.5 OU Interactions 

This option has no OU interactions. 

C.6 Waste Generation 

No wastes would be generated by this option. 

, 
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Option 4.7.2.9 Discharge Stormwater Ponds to Segment 4 

A. Option Components and Basis of Conceptual Design 

This option focuses on reduction of  sampling efforts by discharging directly from ponds 
which meet Segment 4 standards and other benchmarks identified in Table 3-2 to 
downstream receiving waters. 

Piping - Surface-laid piping necessary to discharge Ponds A-4, B-5 and C-2 to Segment 
4 currently exists. Additional surface piping would be installed from Pond A-3 to  a 
connection with the A-4 discharge piping north of Pond A-4. 

Pumps - Pumps currently exist at Pond A-4, B-5 and C-2 for use in transfer or discharge 
operations. An additional pump would be installed at Pond A-3. 

B. Conceptual Cost Estimate 

Piping (A-3) at $30/foot (1000’) 
Pump at A-3 

C. Comparative Analysis Criteria 

c. 1 

c . 2  

c .3  

$30,000 
25.000 

$55,000 

Risk Reduction 

Ponds A-4 and C-2 are currently discharged to Segment 4 in accordance with 
Segment 4 standards. Under current operational management, Ponds R5 and 
A-3 would be monitored for a limited suite of indicator parameters (consistent 
with Segment 5 Standards) prior to transfer to Pond A 4  and discharge. 
Monitoring of these ponds for Segment 4 Standards and other Table 3-2 
benchmarks, as required for discharges, is a more stringent requirement than 
currently exists. More stringent monitoring requirements are presumably more 
protective and thus represent a reduction in risk compared to current 
conditions. 

Funding and Schedule Constraints 

This option has no cost or schedule constraints due to its low cost, high use of 
existing facilities and ease of installation. 

Cost-effectiveness 

32 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  

APPENDM F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Continued) 

This option is a cost-effective method of managing stormwater discharges. 
Redundant sampling of Ponds A-3 and B-5 prior to transfer to Pond A-4 (which 
is in turn sampled prior to discharge) is eliminated in favor of a single, more 
stringent sampling event at Ponds A-3 and R5. Operational costs would also 
be reduced by not handling A-3 and B-5 water a second time in Pond A-4. 

C.4 Versatility 

This option would provide greater versatility and flexibility than the current 
operational system. By discharging Ponds B-5 and A-3 directly to Segment 4, 
Pond A-4 would receive only a limited amount of routine inflow, making it 
available for non-routine storage of high flows resulting from spring runoff or 
large storm events. This pond would also be available to accept transfers of 
water from Ponds A-3, B-5 and C-2 that do not meet discharge standards, and 
would provide a central storage location that is adjacent to the existing A-4 
treatment facilities. 

C.5 OU Interactions 

This option would maintain current capabilities to capture, store and monitor 
discharges and runoff from upstream OUs prior to off-site discharge. This 
option also would improve the operational flexibility of the ponds for dealing 
with future OU 5 and OU 6 remediation efforts and is consistent with expected 
final actions for water control and water management during cleanup 
operations. 

C.6 Waste Generation 

No wastes would be generated by this option. 
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Option 4.7.2.10 Pipe Water from Pond C-2 to Walnut Creek in On-Site Pipeline 

A. Option Components and Basis of Conceptual Design 

This option utilizes the existing transfer piping between C-2 and the Walnut Creek 
drainages to eliminate discharges to the Standley Lake basin. 

Pumping - A permanent pump station of approximately 500 gpm would be required 
to transfer water from Pond C-2 directly to the Walnut Creek drainage below Pond A- 
4 or B-5. Due to lack of electrical power availability, this pump station would operate 
on gasoline or diesel fuel. 

Piping - Transfer piping consisting of 8-inch diameter high density polyethylene 
(HDPE) pipe which currently exists between Pond C-2 and Ponds B-5 and Ad. A tee, 
two gate valves and approximately 300 additional feet of pipe would be required to 
create a discharge point below Pond A 4  or B-5. 

B. Conceptual Cost Estimate 

Pump station 
Valving 
Piping 

$8 0,000 
10,000 
1.000 

$9 1,000 
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C. Comparative Analysis Criteria 

C.l Risk Reduction 

Transferring water that meets benchmarks identified in Table 3-1 would present 
no significant risk to human health and the environment and would eliminate 
a perceived risk from residents in the Standley Lake basin. 

C.2 Funding and Schedule Constraints 

There would be no cost or schedule constraints for this option. 

C.3 Cost-effectiveness 

This option is a cost-effective method of reducing Pond C-2 discharges to 
Woman Creek and Standley Lake. This option cannot assure that Pond C-2 
would not overtop during a flood event since runoff volume from an extreme 
event could exceed the storage capacity of C-2. 

C.4 Versatility 

The pipeline used far this option could also be used to transfer water to Pond 
B-5, Pond A-4 or directly to the Broomfield Diversion Ditch. 

C.5 OU Interactions 

This option would transfer water from the jurisdiction of OU 5 (Woman 
Creek) to the jurisdiction of OU 6 (Walnut Creek), but could be discontinued 
at any time and would not impact actions or planning efforts for these OUs 
under the Interagency Agreement (IAG). 

/ C.6 Waste Generation 

No wastes would be generated by this option. 
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Monitoring Options 

Option 4.8.3 Monitor Influent Streams 

A. Basis of Conceptual Monitoring Plan 

Influent stream water would be sampled and analyzed for the water quality parameters 
that are currently monitored at W P  during a predischarge sampling event with 
Colorado Department of Health (CDH). These parameters include gross alpha, gross 
beta, ammonia, nitrate/nitrite, sulfate, sulfide, TDS, TSS, bicarbonate/carbonate, 
chloride, fluoride, semi-volatile organics, volatile organics, cyanide, HSL metals, triazine 
herbicides, organochlorine herbicides, and organophosphorus pesticides. 

Influent streams would also be monitored in real-time for flow and indicator parameters 
(pH, temperature, conductivity) using instrumented flumes, weirs and water quality 
probes. 

Samples would be taken monthly on each of the three RFP drainages. 

B. Conceptual Cost Estimate 

Laboratory Analytical Costs 
Field (Sampling) Costs 

36 samples per year 

$2500 
300 

$2800 per sample 
$100,800 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

No risk reduction associated with potential chemical exposure would be 
achieved by this option. Influent stream monitoring does not provide earlier 
detection capabilities than monitoring pond water directly due to the fact real- 
time analytical methods are unavailable for chemical constituents of  concern at 
the low detection limits required. Monitoring of indicator parameters could 
provide early indication of potential water quality problems. 

C.2 Funding and Schedule Constraints 

There would be no funding or schedule constraints associated with this option. 
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I 

C.3 Cost-effectiveness 

Flow monitoring would promote efficient and cost effective pond water 
management by maximizing the planning time for pond water transfer or 
discharge operations. Monitoring of indicator parameters would be a cost- 
effective method for early identification of potential water quality problems. 

C.4 Versatility 

This option would provide versatility by monitoring a large number of water 
quality parameters and would allow time for remedial action prior to transfer 
or release. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 

- C.6 Waste Generation 

No waste would be generated by this option. 

Option 4.8.4 Monitor Ponds 

A. Basis of Conceptual Monitoring Plan 

Pond water would be sampled and analyzed at regular intervals (monthly, quarterly, 
or annually) for COCs and Segment 5 analytes to demonstrate compliance with the 
ambient water quality requirements of Table 3-1. Pond volumes, dam piezometers, and 
indicator parameters (pH, temperature, conductivity) would be monitored in real time 
to assist operational management and stay apprized of changing conditions. 

Sampling efforts for this option include radionuclide-specific analysis for plutonium, 
americium and uranium which results in higher analytical costs. 

Ponds A-1, A-2, B-1 and B-2 would be sampled quarterly. Ponds A-3, A 4  and E 5  and 
the Landfill Pond will be sampled monthly. 

B. Conceptual Cost Estimate 

Laboratory Analytical Costs 
Field (Sampling) Costs 

64 samples per year 

$4000 
300 

$4300 per sample 
$275,200 
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C. Comparative Analysis Criteria 

C.l Risk Reduction 

This option would ensure that contaminants in ponds that are not transferred 
or discharged would be detected and remedial actions could be implemented as 
needed. Pond volume and dam piezometer monitoring would ensure dam safety 
considerations are accounted for and uncontrolled discharges would not occur. 
This option would be protective of human health and environment and would 
promote compliance with the numeric water quality criteria adopted for this 
Interim MeasuresAnterim Remedial Action (IM/IRA) Decision Document. 

C.2 Funding and Schedule Constraints 

There would be no funding or schedule constraints associated with this option. ’ 

C.3 Cost-effectiveness 

Cost effectiveness is a function of the frequency of routine water quality 
monitoring compared to the frequency with which operational monitoring is 
conducted. Monthly or quarterly monitoring at ponds which are also 
monitored at a similar frequency for operational reasons is redundant and not 
cost effective. Quarterly or annual monitoring of non-discharging ponds would 
be cost effective in determining compliance with ambient water quality criteria. 
Frequent volume and piezometer monitoring would be very cost-effective 
compared to the potential impacts from a dam failure. 

C.4 Versatility 

This option would provide versatility by monitoring different ponds at different 
frequencies depending on the frequency in which a particular pond undergoes 
monitoring for operational purposes. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 

No wastes would be generated by this option. 
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Option 4.8.5 Monitor Transfers 

A. Basis of Conceptual Monitoring Plan 

Ambient pond water quality would be sampled and analyzed prior to transfer 
operations for the parameters that are currently monitored at RFP during a pre- 
discharge sampling event with CDH. These parameters would include gross alpha, 
gross beta, ammonia, nitrate/nitrite, sulfate, sulfide, TDS, TSS, bicarbonate/ carbonate, 
chloride, fluoride, semi-volatile organics, volatile organics, cyanide, HSL metals, triazine 
herbicides, organochlorine herbicides, and organophosphorus pesticides. Analytical 
results would be compared against Segment 5 criteria and other benchmarks identified 
in Table 3-1. During transfers, flows and indicator parameters (pH, temperature, 
conductivity) would be monitored in real time to assist operational management and 
provide early warning of changing water quality conditions. 

B. Conceptual Cost Estimate 

Laboratory Analytical Costs 
Field (Sampling) Costs 

$2500 
- 300 

$2800 per sample 

12 samples per year 
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Comparative Analysis Criteria 

C.l Risk Reduction 

This option would ensure that contaminants that are both regulated and of 
particular concern would be detected in time to take remedial action prior to 
transfer to other ponds. This option would be protective of human health and 
the environment and -would promote compliance with the numeric water 
quality criteria adopted for this IM/IRA Decision Document. 

C.2 Funding and Schedule Constraints 

There would be no funding or schedule constraints associated with this option. 

C.3 Cost-effectiveness 

This option would be a cost-effective method of determining compliance with 
benchmarks compared to monitoring for ail Segment 5 parameters, many of 
which have never been detected in RFP waters. 

C.4 Versatility 

This option would provide versatility by monitoring a large suite of parameters 
prior to transfers and only indicator parameters (which would allow early 
detection of water quality problems) during transfers. 

C.5 OU Interactions 

This option would be independent of known OU actions. 

C.6 Waste Generation 

No wastes would be generated by this option. 
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Option 4.8.6 Monitor Discharges 

A. Basis of Conceptual Monitoring Plan 

Ambient pond water quality would be sampled and analyzed prior to discharge 
operations for the parameters that are currently monitored at RFP during a pre- 
discharge sampling event with CDH. These parameters would include gross alpha, 
gross beta, ammonia, nitrate/nitrite, sulfate, sulfide, TDS, TSS, bicarbonatel carbonate, 
chloride, fluoride, semi-volatile organics, volatile organics, cyanide, HSL metals, triazine 
herbicides, organochlorine herbicides, and organophosphorus pesticides. Analytical 
results would be compared against Segment 4 criteria and other benchmarks identified 
in Table 3-2. During discharges, flows and indicator parameters (pH, temperature, 
conductivity) would be monitored in real time to assist operational management and 
provide early warning of changing water quality conditions. Whole Effluent Toxicity 
Tests (WET) would also be conducted on discharged water as a check on overall water 
quality (toxicity), and to comply with current Federal Facilities Compliance Agreement 
(FFCA) requirements. 

B. Conceptual Cost Estimate 

Laboratory Analytical Costs 
Field (Sampling) Costs 

18 samples per year 

Laboratory Analytical Costs: 
for Ceriodaphnia sp. 
fathead minnows 
field (Sampling) costs 

18 samples per year 

$2500 
300 

$2800 per sample 

$50,400 

$275 
500 
300 

$1075 per s a &  

. $19,350 

C. Comparative Analysis Criteria 

I C.l Risk Reduction 
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This monitoring option would ensure that contaminants are detected in time to 
take remedial action prior to downstream discharge, and would achieve 
regulatory compliance. Biomonitoring would provide an assessment of overall 
water quality, but would be insufficient to determine compliance with chemical- 
specific numerical standards and overall risk to downstream water. 

C.2 Funding and Schedule Constraints 

There would be no funding or schedule constraints associated with this option. 

C.3 Cost-effectiveness 

This option would be a cost-effective method of determining compliance with 
Segment 4 criteria compared to monitoring for all Segment 4 parameters, many 
of which have never been detected in RFP waters. Biomonitoring provides 
information on the overall toxicity and water quality at a minimal cost. 

C.4 Versatility 

This option would provide versatility by monitoring a large suite of parameters 
prior to discharge and only indicator parameters (which would allow early 
detection of water quality problems) during discharge. 

(2.5 OU Interactions 

This option would be independent of known OU actions. 

C.6 Waste Generation 

No wastes would be generated by this option. 
," 
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Spray Evaporation of B-2 Pond 

September 29, 1993 WWE Calculation Sheets on Estimated Air Emissions 
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& E G ~ G  ROCKY FLATS 

lNTEROFFlCE CORRESPONDENCE 

DATE: 

To: 

FROM: 

SUBJECT: 

August 3, 1992 

S. A. Pettis, Surface Water, Bldg. 80, X8615 
4 2 5 5  
R. S. Roberts, Remediation Programs, Bldg. 80, X8508 

RISKS DUE TO THE SPRAY EVAPORATION OF 8-2 POND - RSR-016-92 

A risk analysis was performed to evaluate the potential human health risk due to the spray 
evaporation of the B-2' pond. The results of this evaluation show that the carcinogenic risk due to 
this activity is 2.7E-10 and the Hazard Index is 4.5E-07. These values are well below the 
acceptable carcinogenic range of 1 E-04 to 1 E-06 and the acceptable Hazard Index of 1 .O. 

In order to calculate the above risks, it was assumed that an individual will live at the Rocky Flats 
Plant fence line for the next thirty years and that spray evaporation will continue for that period 
of time. This individual will be exposed to volatile organic compounds (VOC) that are volatilized 
from the spray head when water is sprayed over the 6-2 pond. The VOCs volatilized during spray 
evaporation are transported from the spray head to the hypothetical individual at the fence line. 
This exposure scenario was reviewed and approved by the Department of Energy (DOE) and the 
Colorado Department of Health (CDH). All assumptions used in this analysis are outlined in 
Attachment 1. 

Attachment II shows the analytical results used in this risk analysis. Methylene Chloride, 
Acetone, 1.2-Dichloroethene and Trichloroethene were evaluated in this risk assessment. J and B 
qualified data were assumed to be present at the reported value. 

If you have any questions or need support in presenting this information, please contact me. 

dmf 

At tach men ts : 
As Stated (2) 

cc: 
G' M. Anderson 
M. B. Arndt 
R. C Flory 
D. S. Murray 
D. M.Smith 

f 
F 

EGBG ROCKY FLATS, INC., ROCKY FIATS PLANT, P.O. BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000 



Attachment 1 

Page 1 of 1 
RSR-016-92 

A) Spray Evaporation Specifications 

Average Flowrate = 1000 gallons\minute 
Daily Exposure Duration = 10 hours\day 
Annual Exposure Duration = 125 days\year 
Duration of Spray Evaporation Activities = 30 years 

B ) Dispersion of Volatiles 

CH I\Q = (1 \(PI)( U)( SIGMA-Y)( SI G MA-Z)) 

PI = 3.1416 
U = 4.7 meterskecond 
SIGMA-Y = 110 meters 
SIGMA-Z = 43 meters 
Distance to Individual = 1.6 kilometers 
Stability Class = D 

Assumptions were taken from the P f = o r P r e v e n t i c r n O f t  DiSWs ion, dated 
February, 1992 

Assume 100% volatilization from water 

C) Inhalation of Volatilized Constituents 

ER = Emission Rate = Chemical Specific Value 
CHI\Q = Dispersion Value 
IR = Inhalation Rate = 0.83 mA3\hour 
DEF = Daily Exposure Frequency = 10 hoursway 
AEF = Annual Exposure Frequency = 125 days\year 
ED = Exposure Duration = 30 years 
BW = Body Weight = 70 kg 

AT = Averaging Time = 30 Years (Non-Carcinogens) 
~ AT =. Averaging Time = 70 Years (Carcinogens) 

Carcinogenic Risk = (Intake)(Slope Factor) 

Hazard Index = Intake\Reference Dose 

Slope Factors and Reference Doses used in this analysis were taken from the Integrated Risk 
Information System (IRIS) and the Health Effects Assessment Summary Tables (HEAST). The 
primary source was IRIS. Slope Factors and Reference Doses are current as of A30\92. 
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INTEROFFICE CORRESPONDENCE 

DATE: October 8, 1993 

TO: 

FROM: 

G. V. Porter, Surface Water Division, Bldg. T893A, X5661 

R. M. Garren, Air Quality Division, Bldg. 080, X8512Rfi4 

SUBJECT POND WATER IWIRA AIR EMISSIONS EVALUATION - RMG-013-93 

This correspondence accompanies the attached set of calculations used to evaluate potential air 
emissions from a list of proposed options provided by the Surface Water Division (SWD) for 
the Pond Water Management Interim Measures/lnterim Remedial Action (IMIIRA). The 
proposed options were evaluated to determine if an Air Pollutant Emission Notice (APEN) or 
permit application would be required for spray evaporation activities and the operation of 
propane and diesel-fired equipment. The options were outlined in a correspondence from 
Wright Water Engineers, Inc. dated September 29, 1993. The following is a summary of the 
evaluation : 

Evaluation of spray evaporation activities described in option 1 of the letter indicate 
that emissions are well below reportable levels and the impact on air quality is 
negligible. 

The diesel-fired pump mentioned in part B of option 1 will not require an APEN or 
permit application based on the actual hours of operation. In order to demonstrate 
compliance to the Colorado Department of Health (CDH), an operating log documenting 
hours of operation and fuel consumption (if possible) must be maintained. 

The diesel-fired pump mentioned in options 2 and 3 will require an APEN. A 
permit application will not be required based on the actual hours of operation. The 
Air Quality Division will require proper nojification of implementation plans in 
order to prepare and submit the appropriate paperwork to the CDH. 

The diesel-fired generator mentioned in part B of option 2 will not require an APEN 
or permit application based on the actual hours of operation. In order to demonstrate 
compliance to the CDH, an operating log documenting hours of operation and fuel 
consumption (if possible) must be maintained. 

The diesel-fired light plant mentioned in part B of option 3 will not require an APEN 
or permit application. An operating log for this unit is not necessary. 

The propane-fired pump mentioned in option 4 will not require an APEN or permit 
application based on the actual hours of operation. In order to demonstrate 
compliance to the CDH, an operating log documenting hours of operation and fuel 
consumption (if possible) must be maintained. , 

EGBG ROCKY FIATS, INC., ROCKY FLATS PLANT, P.O. BOX 464, GOLDEN, COLORADO 804026464 (303) 966-7000 



G. V. Porter 
October 8, 1993 

Page 2 
RMG-013-93 

The Pond A 4  tent propane system mentioned in option 5 will not require an APEN or 
permit applition. An operating log for this unit is not necessary. 

. 

, 
Any deviation in the hours of operation or the equipment listed in these options that will 
affect air emissions will require a re-evaluation by the Air Quality Division. Please notify 
the Air Quality Division immediately if an option is selected that requires an APEN. If you 
have any questions concerning this correspondence, please contact me at X8512 or digital 
page 4281. 

Attachment: 
As Stated 

cc: 
R.C Nininger 
C A  Patnoe 

I 

EGikG ROCKY FLATS, INC., ROCKY FIATS PLANT, P.O. BOX 464, GOLDEN, COLORADO 804024464 (303) 966-7000 
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G.l Summary 

A CERCLA risk analysis was performed to evaluate the resulting differences in risk from pond 
water management alternatives described in the Interim Measures/ Interim Remedial Action 
(IM/IRA) Decision Document. A steady state model of the pond water flow and the risk results 
from the Baseline Risk Assessment were used together to predict changes in risk resulting from 
different water management actions. "Worst case" large volume spills were postulated to occur 
in each drainage area and the risks calculated for different spill control alternatives. Water 
storage, collection, and transfer options for non-spill conditions were also evaluated. 

6.2 Introduction 

A CERCLA human health risk comparison was performed where applicable for the retained 
options discussed in Chapter 5 and described in Appendix F of this document. The purpose of 
this risk evaluation was to provide quantitative assessment on risks relative to each proposed 
alternative as a tool for the IM/IRA Decision process on proposed actions. A compartmental 
flow model of the Rocky Flats surface water ponds was developed in order to predict the 
contaminant concentrations in the individual ponds and the resulting human health risks for a 
variety of pond management alternatives. Current baseline risk levels calculated in the Baseline 
Risk Assessment (Appendix D, summarized in Section 2.5), were used together with the flow 
model to predict the resulting risk reductions of proposed alternatives for spill capture and water 
storage/ transfer. 

G.3 Model Description 

A flow model was developed for the surface water ponds on North Walnut Creek South Walnut 
Creek and Woman Creek. The ponds included in the model are Ponds A-1, A-2, A-3, A-4, 
B-1, B-2, B-3, B-4, C-1, C-2, and the Landfill Pond. The model base case represents steady 
state flow averaged over the calendar year 1992 and is given in Figure G-1: Pond Flow Model. 
The flow data used in model are given in the following tables: 

Table G-1: 
Table G-2: 
Table G-3: 
Table G-4: 

S. Walnut Creek Flows 
N. Walnut Creek Flows 
Regulated Discharges and Woman Creek Flows 
Average Pond Capacities 
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The &urces of data used for water release rates, pond capacities, and transfer between ponds 
include the 1992 Rocky Flats Environmental Report, EG&G Surface Water Operating Logs and 
Summaries, and the EG&G Surface Water flow monitoring network. The values for annual 
precipitation and evaporation used in the model were the average values for the Rocky Flats 
Plant site of 16 inches and 40 inches respectively. 

6.4 Model Use and Method of Comparison 

The model described above was developed to predict the results of introducing perturbations 
in the system; changes in water flow (re-routing water, spray evaporation, or elimination of 
ponds) and the addition of a contaminant (spills) were evaluated. Other IMIIRA option 
categories such as treatment and monitoring options were not evaluated since the model could 
not be as easily applied to these cases. 

For simplicity in modeling spills, the assumption is made that the entire amount of chemical 
considered is dumped into the receiving pond and then the spill action alternative occurs. Since 
spills are not steady state events, then only those flows appropriate to the spill event are carried 
from the base model to the spill model. Restated, credit is taken for pond operator actions to 
implement the spill control measures according to the spill control alternative being evaluated. 
The risks associated with spills are then compared for each alternative quantitatively. 

The Baseline Risk Assessment for the pond water was limited to the future residential land use 
scenario and the ingestion of surface water only. Even though this is a highly unlikely scenario, 
it served as the upper-bound of risk for any scenarios on-site as well as any current or future 
scenarios for receptors using the water off the Rocky Flats plant site. However, when comparing 
alternatives which differ in the amount of water which is released off plant site, then one must 
select which receptor, future on-site, or current off-site is to be the basis of comparison. For 
this analysis, the future on-site receptor drinking water from the ponds is the scenario for 
comparison since the baseline risks were calculated in this way. 
In addition, the retained options are also evaluated and compared for the potential to spread 
contamination off the Rocky Flats plant site. 

6.5 Spills 

The following three sections model spills of carbon tetrachloride, trichloroethylene (TCE), and 
nitric acid. In the case of each spill, the contaminant has two or three possible fates based on 
the spill capture alternative : 
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, 
Captured by the existing ponds (Ponds A-1 and A-2 in the cases of the carbon 
tetrachloride spill, pond C-2 in the TCE spill, and Ponds B-1 and E 2  in the nitric acid 
spill). This is the no action alternative). 
Captured by a tank 
Captured by a single pond equivalent to the existing ponds. (The TCE spill analysis 
does not model an equivalent pond.) 

Existing Ponds 

The analysis assumes that 100% of the contaminant enters the applicable interceptor pond, that 
there is no loss of contaminant en route. Additionally, the only pathway analyzed is ingestion 
of contaminated water. 

Single Spill Control Tanks 
Pond 

Table G-1 below summarizes the different values of risk and hazard quotients (HQs) to a 
hypothetical on-site resident individual who ingests the contaminated pond water. The values 
for risk and HQs were obtained from Sections G.5.1, G.5.2 and G.5.3. 

Carbon 
Tetrachloride 

TCE 

Nitric Acid 

The baseline risk is derived from the risk assessment contained in Chapter 2. This risk 
assessment assumes that concentrations are as summarized in Tables D-2.1 through D-2.8 in 
Appendix D of this report. 

1.7E-5 1.7E-5 4.9E-6 

HQ =O. 07 1 Not Analyzed HQ = 0.07 1 

2.1 3E-5 HQ=0.54 HQ=0.54 

Table G-1 
Comparison of Risks and HQs from Different 

Contaminant Spills and Different Pond Configurations 
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reduceh risk compared to the pond configuration for a spill of carbon tetrachloride. Because 
of this, it may be difficult the extra expense of capturing tanks. 

G.5.1 Building 707 Carbon Tetrachloride Tank Spill Into North Walnut Creek 

This section of the appendix models a release of carbon tetrachloride from a 5040 gallon tank 
at Building 707. The entire tank contents are assumed to flow into North Walnut Creek 
without any carbon tetrachloride dissipating into the atmosphere, which is a simplifying if 
very conservative assumption because water ingestion is the only pathway analyzed. Three 
separate scenarios are used in this model, all of which are identical except for the receiving 
pond configuration. In a l l  scenarios, the pathway modeled is ingestion; in other words, it is 
assumed that an individual living on plant site drinks 2 liters per day of contaminated water. 

In the first scenario (analyzed in Section 5.1.1, No Action Alternative), the carbon 
tetrachloride flows into the presently used configuration of Ponds A-1 and A-2. There the 
contaminant mixes with the ponds. Since the ingestion period is extremely long (30 years in 
this model), it is assumed that both ponds reach equilibrium, and the carbon tetrachloride 
concentrations will be the same in all ponds. 

In the second scenario (analyzed in Section 5.1.2, Replace Existing Ponds A-1 and A-2 With 
One Spill Control Pond), the carbon tetrachloride flows into a single spill control pond, with 
the same volume as present-day Ponds A-1 and A-2. There the contaminant mixes with the 
pond to form a homogeneous solution. 

In the third scenario (analyzed in Section 5.1.3, Use of Tanks to Capture Spill), tanks are 
used to contain the spill. It is assumed that the tanks are 100 percent effective, and none of 
the carbon tetrachloride escapes containment. 

G.5.1.1 Capture Using Existing Ponds 

The ultimate carbon tetrachloride concentration is equal to the total amount of carbon 
tetrachloride released, divided by the total volume of the ponds. The resulting concentration 
of carbon tetrachloride is: 

/ 
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, 
Cone = (5040 gal x 1.595l x 3.785 literdgal x 1 gram/lOOo liters) / [(0.33% gal + 
2.04E6 gal) x 3.785 literdgal] = 3.39E-6 g/L = 3.39 ug/L. 

The cancer risk associated with daily ingestion of water contaminated with 3.39 ug/L of 
carbon tetrachloride is calculated using the following formula taken from EPA's Risk 
Assessment Guide for Superfund2, modified for ingestion only. The oral slope factor for 
carbon tetrachloride is taken from the IRIS databa~e.~ The cancer risk is: 

Risk = [Conc x EF x ED x IR,,, x SFJ/PW x AT x 365 day/yr x (lo00 ug/mg)J 

where: 
Conc = contaminant concentration = 3.39 ugh 
EF = exposure frequency = 350 day/yr 
ED = exposure duration = 30 yr 
IR,,, = water drinking rate = 2 Yday 
SF, = oral slope factor = 0.13 kg-day/mg 
BW = receptor body weight = 30 kg 
AT = averaging time = 70 yr 

Inserting these values into the equation: 

Risk = [(3.39 ug/L) x (350 day/yr) x (30 yr) x (2 Wday) x (0.13 kg-day/rng)]/[('lO kg) x (70 
yr) x (365 day/yr) x (lo00 ug/mg)J = 1.21E-5 excess risk of contracting cancer. When 
added to the baseline risk of 4.956, this comes to 1.7E-5 total risk. 

'The specific gravity of carbon tetrachloride at 20 C, taken 
from Page 3-25 of Perry's Chemical Engineers'  Handbook, Fifth 
Edition. 

i 

*Environmental Protection Agency, Risk Assessment Guidance 
for Superfund, Volume I: Human Health Evaluation Manual (Part A ) ,  
Interim Final, EPA/540/1-89/002, December 1989. 

31RIS Database Update, dated June 30, 1993. 
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Assumptions: 
1. It is assumed that all of the carbon tetrachloride goes to the ponds. Actually, much of the 
contaminant will volatilize. 

2. It is assumed that the ponds’ concentration of carbon tetrachloride remains undiluted for 
30 years of ingestion. The actual concentration will be diluted quickly from volatilization, 
inflow of precipitation water, etc. 

3. It is assumed that an individual will use water from the ponds for his drinking water 
source. In fact, it is highly doubtful that a resident at Rocky Flats would wish to drink the 
pond water, as opposed to using municipally supplied water. 

4. All pathways are ignored except for water ingestion. 

G.5.1.2 Replace Existing Ponds A-1 and A-2 With One Spill Control Pond 

The ultimate carbon tetrachloride concentration is equal to the total amount of carbon 
tetrachloride released, divided by the total volume of the single pond. This pond’s volume is 
equivalent to the volume of existing ponds A-1 and A-2. The resulting concentration of 
carbon tetrachloride is identical to that calculated in Section 5.1.1, and is equal to 3.39 ug/l. 

The cancer risk associated with daily ingestion of water contaminated with 3.39 ug/l of 
carbon tetrachloride is identical to that calculated in Section 5.1.1, and equals 1.21E-5 risk 
of contracting cancer. When added to the background risk of 5.1E-6, this comes to 1.E-5 
total risk. 

Assumptions: 
1. It is assumed that all of the carbon tetrachloride goes to the ponds. Actually, much of the 
contaminant will volatilize. 

’ 2. It is assumed that the ponds’ concentration of carbon tetrachloride remains undiluted for 
30 years of ingestion. The actual concentration will be diluted quickly from volatilization, 
inflow of precipitation water, etc. 
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, 
3. It is assumed that an individual will use water from the ponds for his drinking water 
source. In fact, it is highly doubtful that a resident at Rocky Flats would wish to drink the 
pond water, as opposed to using municipally supplied water. 

Risk 

4. All pathways are ignored except for water ingestion. 

Existing Ponds Single Spill Control Tanks 
Pond 

1.7E-5 1.7E-5 4.9E-6 

G.5.1.3 Use of Tanks to Capture Spill 

It is assumed that all of the spill is contained in the tanks, and that none of it is subsequently 
released. Under this assumption, there is no pathway to a receptor, and there is no risk. So 
the total risk is equal to baseline, and equals 4.9E-6. 

Assumptions: 
1. All pathways are ignored except for water ingestion. 
2. It is assumed that all of the carbon tetrachloride is captured by the tank, and that the 
tanks never release any contaminated water. 

G.5.1.4 Comparison of Risk 

Table G-2 below compares the different risks after a carbon tetrachloride spill under each of 
the different scenarios. 

Table G-2 
Risks After a CChSpill 

G.5.2 Trichloroethylene Spill into the South Interceptor Ditch 

This section of the appendix models a release of 110 gallons of trichloroethylene (TCE). 
The entire tank contents are assumed to flow into the South Interceptor Ditch without any 

{ ,  
i- 
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TCE dissipating into the atmosphere, a simplifying assumption. Two separate scenarios are 
used in this model, which are identical except for the receiving pond configuration. In both 
scenarios, the pathway modeled is ingestion; in other words, it is assumed that an individual 
living on plant site drinks 2 liters per day of contaminated water. 

In the first scenario (analyzed in Section 5.2.1, No Action Alternative), the TCE flows into 
the presently used configuration of Pond C-2. There the contaminant mixes with the pond 
and its concentration is assumed to become uniform. 

In the second scenario (analyzed in Section 5.2.2, Use of Tanks to Capture Spill), a tank is 
used to contain the spill. It is assumed that the tank is 100 percent effective, and none of the 
TCE escapes containment. 

G.5.2.1 Capture by Existing Pond 

The ultimate TCE concentration is equal to the total amount of TCE released, divided by the 
total volume of the pond. The resulting concentration of TCE is: 

Conc = (110 gal x 1.46tj4 x 3.785 liters/gal x 1 grarn/lOOO liters)/[4.96E6 gal x 3.785 
literdgal] = 3.25E-8 g/L = 0.033 ug/L. 

The non-cancer risk associated with daily ingestion of water contaminated with 0.033 ug/l of 
TCE is calculated as a hazard quotient using the following formula taken from EPA's Risk 
Assessment Guide for Superfunds. The reference doses for TCE are taken from EPA's 
memo, Risk-Based Concentration Table, Third Quarter 1993.6 The hazard quotient is: 

HQ = [Conc x EF x ED x (IRJRfD,)]/[BW x AT x 365 day/yr x (lo00 ug/mg)] 

4The specific gravity of TCE at 20 C, taken from Page 3-43 
of Perry's Chemical Engineers' Handbook, Fifth Edition. 

for Superfund, Volume I: Human Health Evaluation Manual (Part A), 
Interim Final, EPA/550/1-89/002, December 1989. 

i 'Environmental Protection Agency, Risk Assessment Guidance 

'herno from Roy L. Smith, entitled "Risk-Based Concentration 
Table, Third Quarter 1993, dated July 9, 1993. 

8 



I 

where: 
Conc = contaminant concentration = 0.033 ug/L 
EF = exposure frequency = 350 day/yr 
ED = exposure duration = 30 yr 
B,,, = water drinking rate = 2 Yday 
RfDo = oral reference dose = 6E-3 kgday/mg 
BW = receptor body weight = 70 kg 
AT = averaging time = 70 yr 

Inserting these values into the equation: 

HQ = [(0.033 ug/l) x (350 day/yr) x (30 yr) x (2 l/day)/(6E-3 kg-day/mg)]/[(70 kg) x (70 
yr) x (365 day/yr) x (lo00 uglmg)] = 6.56E-5. When added to the baseline Hazard Index of 
0.071, the total hazard is 0.071. 

G.5.2.2 Use of Tanks to Capture Spill 

It is assumed that all of the spill is contained in the tanks, and that none of it is subsequently 
released. Under this assumption, there is no pathway to a receptor, and there is no excess 
hazard. So the hazard is equal to baseline, which is 0.071. 

Assumptions: 
1. All pathways are ignored except for water ingestion. 
2. It is assumed that all of the TCE is captured by the tanks, and that the tanks never release 
any contaminated water. 

G.5.2.3 Comparison of Hazard 

Table 5.3 below compares the different Hazard Indices after a TCE spill under both 
scenarios. The difference in Hazard Index is not significant. 
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Table G-3 
Hazard Indices After a Spill of Trichloroethylene 

r 

Existing Ponds Tanks 

Hazard Index 0.071 0.071 

G.5.3 Building 910 Nitric Acid Spill Into South Walnut Creek 

This section of the appendix models a release of nitric acid from a 2000 gallon tank outside 
Building 910. The entire tank contents are assumed to degrade to nitrate, and flow into 
South Walnut Creek without any nitrate dissipating into the atmosphere or ground, a 
simplifying if very conservative assumption. Three separate scenarios are used in this 
model, all of which are identical except for the receiving pond configuration. In all 
scenarios, the pathway modeled is ingestion; in other words, it is assumed that an individual 
living on plant-site drinks 2 liters per day of contaminated water. 

In the first scenario (analyzed in Section 5.3.1, No Action Alternative), the nitrate flows into 
the presently used configuration of Ponds B-1 and B-2. There the contaminant mixes with 
the ponds. Since the ingestion period is extremely long (30 years in this model), it is 
assumed that all  ponds reach equilibrium, and the nitrate concentrations will be the same in 
all ponds. 

In the second scenario (analyzed in Section 5.3.2, Replace Existing Ponds B-1 and B-2 With 
One Spill Control Pond), the nitrate flows into a single spill control pond, with the same 
volume as present-day ponds B-1 and B-2. There the contaminant mixes with the pond. 

In the third scenario (analyzed in Section 5.3.3, Use of Tanks to Capture Spill), tanks are 
used to contain the spill. It is assumed that the tanks are 100% effective, and none of the 
nitrate escapes containment. 

G.5.3.1 Capture by Existing Ponds 

The ultimate nitrate concentration is equal to the total amount of nitrate released, divided by 
the total volume of the ponds. The resulting concentration of nitrate is 
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Conc = (2000 gal x 1.502' x 3.785 liters/gaJ x 1 gram/lOOO liters) / [(0.35E6 gal + 
1.01% gal) x 3.785 liters/gal] = 2.21E-6 g L  = 2.21 ugL. 

The non-cancer hazard quotient associated with daily ingestion of water contaminated with 
2.21 ug/L of nitrate is calculated as a hazard quotient using the following formula taken from 
EPA's Risk Assessment Guide for Superfunds. The reference doses for nitrate are taken 
from the IRIS database.' The hazard quotient is: 

HQ = [Conc x EF x ED x (I&/RfD,,)]/[BW x AT x 365 day/yr x (lo00 ug/mg)] 

where: 
Conc = contaminant concentration = 2.21 ug/L 
EF = exposure frequency = 350 day/yr 
ED = exposure duration = 30 yr 
I%, = water drinking rate = 2 l/day 
RfD, = oral reference dose = 1.60 kg-day/mg 
BW = receptor body weight = 70 kg 
AT = averaging time = 70 yr 

Inserting these values into the equation: 

HQ = [(2.21 ug/L) x (350 day/yr) x (30 yr) x (2 l/day)/(l.60 kg-day/mg)]/[(70 kg) x (70 yr) 
x (365 daylyr) x (lo00 ug/mg)] = 1.6E-5. When added to the baseline hazard index of 
0.54, the resulting Hazard Index is 0.54. 

7The specific gravity of nitric acid at ambient (15 to 20 
C), taken from Page 3-17 of Perry's Chemical Engineers' Handbook, 
Fifth Edition. 

'Environmental Protection Agency, Risk Assessment Guidance 
for Superfund, Volume I: Human Health Evaluation Manual (Part A ) ,  
Interim Final, EPA/550/1-89/002, December 1989. 

91RIS Database Update, dated June 30, 1993. d 
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Assumptions: 
1. It is assumed that all of the nitrate goes to the ponds. Actually, much of the contaminant 
will seep into the ground, etc. 

2. It is assumed that the ponds’ concentration of nitrate remains undiluted for 30 years of 
ingestion. The actual concentration will be diluted quickly from inflow of precipitation 
water, etc. 

3. It is assumed that an individual will use water from the ponds for his drinking water 
source. In fact, it is highly doubtful that a resident at Rocky Flats would wish to drink the 
pond water, as opposed to using municipally supplied water. 

4. All pathways are ignored except for water ingestion. 

G.5.3.2 Replace Existing Ponds B-1 and B-2 With One Spill Control Pond 

The ultimate nitrate concentration is equal to the total amount of nitrate released, divided by 
the total volume of the single pond. The pond’s volume is equivalent to the volume of 
existing Ponds B-1 and B-2. The resulting concentration of nitrate is identical to that 
calculated in Section 5.3.1, and is equal to 2.21 ug/L. 

’ 

The hazard associated with daily ingestion of water contaminated with 2.21 ug/L of TCE is 
identical to that calculated in Section 5.3.1, and the Hazard Quotient equals 1.64E-5. When 
added to the baseline hazard of 0.54, the resulting Hazard Index is 0.54. 

Conservative Assumptions : 
1. It is assumed that all of the nitrate goes to the pond. Actually, much of the contaminant 
will seep into the ground, etc. 

2. It is assumed that the pond’s concentration of nitrate remains undiluted for 30 years of 
ingestion. The actual concentration will be diluted quickly from inflow of precipitation 
water, etc. 

/ 

3. It is assumed that an individual will use water from the pond for his drinking water 
source. It is highly doubtful that a resident at Rocky Flats would wish to drink the pond 
water, as opposed to using municipally supplied water. 
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Nonconservative Assumption: 
1. All pathways are ignored except for water ingestion. 

Hazard Index 

G.5.3.3 Use of Tanks to Capture Spill 

Existing Ponds Single Spill Control Tanks 
Pond 

0.54 0.54 0.54 

It is assumed that all of the spill is contained in the tanks, and that none of it is subsequently 
released. Under this assumption, there is no pathway to a receptor, and there is no hazard. 
So the Hazard Index equals baseline, which is 0.54. 

Assumptions: 
1. All pathways are ignored except for water ingestion. 
2. It is assumed that all of the nitrate is captured by the tanks, and that the tanks never 
release any contaminated water. 

G.5.3.4 Comparison of Hazard 

Table 5.4 below compares the different risks posed by the nitrate spill under each of the 
different scenarios. Differences in Hazard Indices are unnoticeable. 

Table G-4 
Hazard Resulting From a Nitrate Spill 

6.7 Water Storage /Transfer Options 

,Water storage and transfer involves the routine collection and storage of the Rocky Flats 
sewage treatment plant (STP) effluent and stormwater runoff from the plant site. Water is 
then transferred to a location where it can be isolated for proper monitoring before being 
released off-site. Water storage and transfer alternatives analyzed include recycling all or part 
of the STP and stormwater on-site, changing pond water release points, and spray 

/ 
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evaporating more of the pond water on-site in leu of releasing it off-site. The alternatives in 
this category were presented in Section 5 of the WIRA Report as proposed additional 
management tools rather than mutually exclusive alternatives. Hence each alternative will be 
evaluated for potential risk reduction relative to the no action or baseline risk given in 
Appendix D of this report. 

G.7.1 Existing Pond Water Management Plan 

The risks resulting from existing pond water management for routine collection, storage and 
transfer operations (described in Section 2.2) were assumed to be the risks calculated in the 
baseline risk assessment from the chemical concentration data measured in each pond. These 
total cancer and non-cancer risks are given in Appendix D in Tables D-1 . 1 to D- 1.8. 

G.7.2 Recycle / Tank STP Water 

From Figure G-1 and Table G-1, the current flow from the STP into S. Walnut Creek occurs 
at Pond B-3 at the average flow rate of 141 kgal/day (thousand gallons per day). 
It can also be seen that this is currently the major source of water to Pond B-3. The Pond B- 
3 water then flows to Pond B-4 and then B-5 where it is held until being transferred to Pond 
A-4 for release. 

The contaminants of concern (COCs) for Pond B-3 (Site 4) in the baseline risk assessment 
included two radionuclides with a combined lifetime excess cancer risk (LECR) of 5.4E-7. 
See Table D-2.4 in Appendix D. The metal, inorganic, and organic COCs combined to 
produce a hazard index of O.OOO4. Since these risk levels are low compared to EPA 
standards, reducing or eliminating the STP effluent flow into the pond system by recycling 
the water to use on plant site or collecting the effluent in a tank will not appreciably reduce 
the human health risk for a future on-site receptor. However , it could reduce the release of 
water and spread of contamination off-site. 
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G.7.3 Direct Spray Evaporate Ponds 

Currently spray evaporation is used to limit the amount of water transferred and released 
from Pond A-2 and the Landfill Pond. One proposed action is to use spray evaporation in 
smaller Ponds A-1, A-2, B-1, B-2 to keep these ponds at lower levels between precipitation 
events. The net effect of spray evaporation on contaminant levels in the pond being sprayed 
is normally an increase. However, if the volume sprayed is limited to the precipitation 
inflow, then spraying does not concentrate contaminants in the pond and so does not affect 
risk at the pond. Spray evaporating Ponds E l  and B-2 under normal conditions (no spill) 
would reduce or eliminate the need to transfer water from Pond B-2 to A-2 and reduce the 
potential to spread low level contamination. In a previous analysis, the-additional risk posed 
to off-site receptors from spray evaporation via the direct inhalation pathway was evaluated 
for Pond B-2 for several volatile organics and was shown to be below the € P A  acceptable 
risk range for carcinogenic and noncarcinogenic risk. A copy of this analysis, "Risks Due To 
Spray Evaporation of B-2 Pond" -RSR-016-92 is attached. 

M.7.4 Redirect Water from Woman Creek to Walnut Creek Downstream of Pond A-4 

One water transfer alternative is to divert water in Woman Creek to Walnut Creek down 
stream of A-4 through an on-site pipeline. Since this action would not reroute water flowing 
into any of the ponds on plant-site or introduce contaminants, then the contaminant 
concentrations in the ponds and hence the risk would not be expected to change. 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 

1-C90-EPR-S W .03 
Containment of Spills Within the Rocky Flats Drainages 

This procedure describes actions that should be taken to contain a spill which has entered a 
drainage and is threatening to enter the surface water detention ponds in the Buffer Zone. 
These actions will help to minimize damage to the environment and to plant operations. 

Driver(s) 
a) Agreement in Principle (AD?) 
b) DOE Order 5400.1, General Environmental Protection Program 

l-C91-EPR-SW.O1 
Requirement for Control and Disposition of Incidental Waters 

This procedure contains the actions required for the control and disposition of  incidental 
waters. The purpose of this procedure is to assure environmental protection by controlling, 
containing, sampling, analyzing, and/or discharging incidental waters originating from Rocky 
Flats sources. 

Driver (s) 
a) Best Management Practices (SMPs) 
b) Safe Drinking Water Act (SDWA) 
c) Clean Water Act (CWA) 

l-C9ZEPR-SW .02 
Control of Rocky Flats Flood Waters 

This procedure is intended to provide instructions for controlling and containing excessive 
runoff and to minimize flooding. This instruction falls within the context of Rocky Flats 

J water management plans. 

Driver (s) 
a) 
b) 

Colorado State regulations on dam safety 
DOE Order 5400.1, General Environmental Protection Program 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  

5-2 

APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 
(Continued) 

000-0Ps-sw.0 
Surface Water Data Collection Activities 

This Standard Operation Procedure (SOP) describes procedures that will be used at the Rocky 
Flats Plant @FP) in performance of field activities at surface water collection sites. This SOP 
describes initial site evaluation procedures and outlines an order of  data collection activities 
to be performed at each site by a two or three member field crew. Details are provided in this 
document so that all sampling personnel following these procedures will deliver samples to the 
laboratory and will perform discharge and field parameter measurements in a consistent 
manner. 

Driver(s) 
a) 
b) 

DOE Order 5400.1, General Environmental Protection Program 
EPM/SWD NPDES-FFCA Operations Sampling Plan 

5-2 1000-0Ps-sw.02 
Field Measurements of Su$ace Water Field Parameters 

This SOP describes procedures that will be used at RFP to obtain measurements of surface 
water parameters in the field. These parameters are temperature, dissolved oxygen, pH, 
alkalinity, specific conductance, total residual chlorine, free chlorine, turbidity, hardness and 
nitrates. This SOP describes field measurement procedures, personnel responsibilities and 
qualifications, and quality assurance/quality control (QA/QC). 

Driver(s) 
a) NPDES-FFCA Operations Sampling Plan 
b) DOE Order 5400.1, General Environmental Protection Program 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 
(Continued) 

5-2 1000-0Ps-sw.03 
Sugace Water Sampling 

This SOP describes procedures, documentation and equipment that will be used to  collect 
water quality samples from surface water data collection sites at RFP. More than one 
sampling method is required because flow conditions vary from site to site. In consideration 
of these varied conditions, this SOP describes methods that are to be used on the site-specific 
flow conditions. 

Driver (s) 
a) NPDES-FFCA 
b) DOE Order 5400.1, General Environmental Protection Program 

5-21 000-0Ps-sw.04 
Discharge Measurement 

This SOP describes procedures that will be used at RFP to measure surface water discharge 
in streams and ditches or from seeps and pipes. Discharge is defined as the volume rate of 
flow of water, including any substances suspended or dissolved in the water. This document 
outlines a set of standard methods for various flow conditions at RFP. 

This SOP describes equipment and procedures that will be used for field data collection and 
documentation in order to attain acceptable standards of accuracy, precision, comparability, 
representativeness and completeness. 

Driver (s) 
a) NPDES-FFCA 
b) DOE Order 5400.1, General Environmental Protection Program 

3 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATERMANAGEMENT 
(Cont hued) 

1-15200-EPIP-12.14 
Water Detention Pond Dam Failure 

This procedure describes emergency response actions to be taken in the event of actual or 
potential unplanned releases of detention pond dam water from RFP. It also defines seven 
action levels (0 through 6) for categorizing conditions at the dams up to and including dam 
failure. 

Driver (s) 
a) 
b) 
c) 

Colorado Radiological Emergency Response Plan, Rocky Flats Plant 
DOE Order 5500.1B, Emergency Management System 
DOE Order 5500.3A, Planning and Preparedness for Operational 
Emergencies 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 
(Continued) 

5-2 1000-or s-sw. 19 
Control Procedure for Water Discharges from Su face Water Control Ponds A-3, A-4, B-3, B-5, C-1 
and C-2 

This procedure describes sampling, analytical, reporting and approval activities required prior 
to initiating discharges, and describes operational and monitoring activities during actual 
discharges. 

Driver(s) 
a) Agreement in Principle (AIP) 
b) DOE Order 5400.1, General Environmental Protection Program 

5-21ooo-OPs-sw.20 
Control Procedure for Water Spraying from the Landfill Pond and Pond A-2 and for Internal 
Pond Water Trangers 

This procedure describes pre-operational activities including sampling, analytical and approval 
requirements, and describes operational controls governing actual operations. 

Driver (s) 
a) Agreement in Principle (AIP) 
b) DOE Order 5400.1, General Environmental Protection Program 

5-2 1000-0Ps-sw.27 
Dam Inspection and Monitoring Procedure 

The purpose of the dam ins ection procedure is to identify existing or potential dam safety 
J concerns and to provide a s K orter frequency between formalized dam inspections currently 

performed by other groups or agencies. Dam safety monitoring is performed for previously 
identified dam safety concerns. 

Driver(s) 

3 Colorado State regulations on dam safety 
DOE Order 5400.1, General Environmental Protection Program 
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APPENDIX H 
STANDARD OPEMTING PROCEDURES FOR 

POND WATER MANAGEMENT 
(Continued) 

1-15200-EPIP-12.14 
Water Detention Pond Dam Failure 

This procedure describes emergency response actions to be taken in the event of actual or 
potential unplanned releases of detention pond dam water from WP. It also defines seven 
action levels (0 through 6) for categorizing conditions at the dams up to  and including dam 
failure. 

Driver (s) 
a) 
b) 
c) 

Colorado Radiological Emergency Response Plan, Rocky Flats Plant 
DOE Order 5500.1B, Emergency Management System 
DOE Order 5500.3A, Planning and Preparedness for Operational 
Emergencies 
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